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rRPOETS of the PRQGBF.SS OF APPLIED 
CHEMISTRY. 

OTnng to unforeseen delaiys in the receipt of the 
manuscript of certain sections of these RepiMs, 
it) is regretted that the publication of the first 
volume is unavoidably postponed until March. 

CROSS AND SEVAN ESSAY PRIZE OF £20 
and LATHAIM RESEARCH GRANT OF £300. 

Tho Council hove pleasure in announcing that 
A gift of £20 has been made by Messrs. Cross and 
Bevan as a pvize for an essay on The Inter- 
connection of Economic Botany and Chemical 
Industry.” 

A further sum of £300 has also been presented hy 
their friend, Mr. T. P. Latham, of Weybridge, 
to be paid in three annual instalments to such one 
of the competing essayists as may be judged to be 
i)£ conspicuous ability, as a grant towards his 
expenses, on the condition that he apply himself, 
during three years, to research of approved 
character on a subject cognate with that dis- 
cussed in his essay. 

The immediate object of the donors is to promote 
tlie study of economic botany with special refer- 
ence to its bearing on chemical industry, giving 
tiie widest possible interpretation of the relation- 
ship. 

'They desire, under the auspices of the Society, 
tu assist in forming public opinion in this direction 
and to discover and further the career of a student 
cf promise who may wish to devote himself to 
vvorK in such a field. 

The Essay I^rize will be open to all members 
of the Society who are British subjects. The 
Research Grant will be iiznited to competitors 
under 25 years of ago at the time of sending in the 

c-iisay. 

F^says are to be submitted to the Council of the 
Society not later than the close of the year 1917. 
The awards >vill be made promptly. Neither the 
prize nor the fust grant will be given unless the 
essayist or essayists shall be deemed to have real 
uient. The Latham Research Student will be 
I'eqaired to submit a report at the close of ^ach 
year, to satisfy the Council that he has made and 
IS likely to nu^e proper use of the grant. 


means of augmenting the supply of motor fuel, 
but the statutory requirements of illuminating 
power st<K>d in the way Of its adoption on an 
appreciable scale. 

Whilst the tray had been paved, by the fixing 
in a few individual cases of a calorific standard— 
the more rational one in view of the grbldug 
importance of coal gas as a heating agont-^ took 
i the stem demands made by the present War to 
j sweep away old traditions ahd idiosyncrasies ahd 
! to make the valuation of gas on a calorific basis 
‘ more general, or, at any rate, ind^nify 
I undertakings against deficiencies in illuminating 
j power where they are caused by the extraction, of 
1 benzol and toluol for munitions purposes, tinder 
i these conditions, created by the War, benzol 
j extraction \yas taken up by many gas undertaking:^ 
; and to an increased extent by coke-oven works 
which had not previously practised it. 

The principle of the process is practically the 
I same in all plants although they may differ in 
details^ of design and working. It consists of 
I scrubbing or washing the gas with an absorbent 
: oil and subsequently distilling the absorbed 
hydrocarbons from the “ benzolised ” oil and 
■ I'etuming the “ debenzolised oil,” after cooling, 
I to the sembbers or washers. The scrubbers used 
! in the nrain of three types : tower scrubbers 
; nlled with more or less efficient packing material ; 
i mechanical washers of the horizontal or vertical 
I type : and bubbling washers of the Livesey type. 

I As to stills, a great many varieties of design are 
: in use, many of which are capable of improvement 
by the application of a more thorough study of the 
phyBico-cliomical laws involved. Oils from coal 
tar, blast furnace tar, shale, and petroleum are 
being used as absorbents, the most important 
ones being cpoosoto oil, green oil, and gas oil. 
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Meeting held al Burlinfft^in House on MonJay, 
January 1917. 

MU. A. R. tlNO IX THE CHAIR. 


A NEW METHOD OP KXTHACTINO THE 
VAPOIiOUS CONSTITUENTS FRO.M 
COAL GAS. 

BY R. HE8SINC, PH.D. 

11 benzol from coal gas is a problem 

the attention of the carbonising 
of if ^ years* A good account 

OiiciS- development, in which men like 
J* HaTdmaI:^ G. E. Davis, 
Lunpf’o idoneers, is given in 

jes ( oal Tar and Ammonia.” 

• practfeed in the English 

taken up by the by- ] 

iiitofv oven industry, and reintroduced 
’^^hiscounDw by Contineistal coke-oven buflders. 
t became interested in the 

^ 01 benzol from gas a few years ago as a 


can be dispensed with as fresh tar is produced 
at the works and the benzolised tar is worked up 
by the tar distiller. As the boiling range of tar 
is a vm' wide one it may act at the same time 
as a scrubbing and carluirotting agent, and to low 
absorbing eftTciency, on account of high water 
or carbon contents, is frequently added tho risk 
of the gas picking up additional naphtlialene from 
the tar. 

The adoption of a process which dispenses with a 
distilling plant in preference to tho more efficient 
method of washing w ith oil in a continuous cycle, 
exemplifies a certain, justifiable reluctance on the 
part of managers of small or medium-sized gas 
works to add the duties of chemical manufac- 
turd's to th(‘ir manifold responsibilities. It was, 
therefore, considered desirable to devise a process 
of benzol recovery which should combine extreme 
simplicity in design anil working of the plant with 
a fair degree of efficiency. 

The use of a “ diy' ” scrubber filleii with a solid 
absorbent’ mal erial which would strip benzol from 
the gas without the employment of running wash 
oil, and h’om which the volatile products could be 
removed by steam distillation appeared to 

offer a solution of the problem. 

I had observed a number of years ago in the 
analysis of spent oxide that it was difficult to 
obtain constant figures when eudeavourtB« to 
esiiimte its moisture by passing a current <« dry 
coal gas over it. I explained these I'esults, even 
at that time, by the absorption of hydrocarbons 
and carbon disulphide in the gas by the free 
sulphui' and particui^rly by the tarry matter in 
the spent oxide. On searching literature I 
find that a similar observation had been niade 
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with Americftn spent oxide by Goodno (Oils 
World, 1S93, IB, 296), However, I did not con- 
fer OTent oxfde a suitable material either for the 
absorption or for the distillation phase of the 
process. This opinion has since been confirmed 
wi^ regard to the absorption of carbon disul- 
phide on the practical scaje by Teune in e^eri- 
ments carried out at the Amsterdam Oas works 
(J. Gas Lighting, 1015, 130, 334). 

It appeared to be necessary to find a material j 
of greater and more definite absorptive power, and 
one which should olTer considerably less back 
preMure than spent oxide would do and not be 
subject to chemical side-reactions. 

It was found that the illuminating power of coal j 
gas could be greatly reduced by passing it through 
a tube chained with pitch crushed to the size of 
a pea. It was, however, observed that the sharp- 
ed^ed pieces became rounded, and tliat the pitch 
started “ squatting ” and finally “ninning'^as 
soon as its viscosity had decreased sufficiently by 
the absorption of its Solvents fi*om the gas. This 
showed that it would be impossible to pack a 
scrubber with it, as it would tend to consolidate 


I* allowing it to remain quiescent, and indeed to 
I behave as a sedid, as far as contact Mth the gas 
! and the production of back pressure is concerned 
The absorbed compounds can be liberated 
: their solution in the oil, in situ, by steam dig. 
tillation, and to this phase of the steaaimg process 
apply the same considerations regardii^ the 
posure of a large surface and avoidance of bact 
pressure, as to the scrubbing period. 

On this basis the following process was de- 
vised : — ^The gas is passed through a closed vessel 
which contains porous materisd soaked in a 
suitable oil — for instance, green oil or gas oil. The 
inert material may consist of broken lugljT 
porous brick or, preferably, of moulded pieces 
definite shape, volume, weight, and available 
surface. The vaporous compounds in the 
in which the oil is soluble, Lc., Ihs hydrocarbons 
and organic sulphur compounds, whkh when 
isolated, are liquid at ordinary temperature, are 
absorbed. When the oil has taken up the required 
amount of the substance to be extracted, which 
will depend on the quantity and surface of the 
absorbing agent, the velocity and volume of ih$ | 



Fig. 

and block the passages, even if the temperature 
were kept low enough for the original pitch to 
remain rigid. 

It was, therefore, necessary to supply a r^id 
supportfortheabsorbent material. Whilstpitch had 
been selected on account of the high viscosity, both 
of itself and its solution in carbon disulphide, benzol, 
toluol, etc,, it was found in the course of further 
experiments that oils of fairly low viscc^ty could 
be incorporated into highly porous inert materials 
without being unduly thinned or washed out by 
the solvent vapours m>m the gas. Whilst, there- 
fore, in the usual methods of w'ashing or scrubbing 
gao.with oils the gas is caused to bubble through 
a liK^dy or i^s through a shower or rain of washi^ 
litaiid, it u^s foimd possible to. eba^e scrubbers 
with oR earned on an inert and r^id support. 


1 , 

gas, the temperature and degree of its saturation, 
the mutual solubility of the vapours and tw 
absorbing oil, and the vapour pressure of tne 
solution formed, the gas inlet and outlet valves 
closed, the gas current being directed into ^ 
second vessel of the series. Steam w then blo^ 
through the material, carry^g the vapours of tfi 
absorbed compounds with it to the water-coo^ 
condenser and finally to a receiver fitted with ov^ 
flow pipes for Twater and crude benzol resp^ctivev' 
It is advisable to provide the ^ ‘ scrubber-still ’ 
a jacket to avoid the condensation of stewj 
particularly on the walls. It is, however, ^ 
necessary to raise the whole of the inert 
material to the temperature of distillation- - 
the oil forms a very thhi film and is* 
completely exposed to the pasaing steami 
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, i;i„ mitter dissolved in it is distilled off before 
J^fnonScting support is raised throughout 
the same temperature. 

&*distfflation is finished the steam is 
1 oil and the vessel is cooled by passi^ water 
trough the jacket, and is then ready for the next 

“ u^'^SloyiM three or more sets of “ scrubber- 
tnf” thev can be worked In rotation, a definite 
^. eduirbling arranged for the three periods of 
scrubbing, steaming, ai^ cwling. , , . 

Tt will be seen tliat the labour involved is rc- 
Rtricted to the manipulation of valves for changing 
Zov from gas to steam Ohd vu^ versa, and to the 
poUection of the distillate. As there are no pumps 
or other moving parts involved m the process, nor 
afliustments of the flow of oil, the plant does not 
i-eauire any attention except for the change-over 
from one period to another. The steaming is to be 
.lone only once in 2i hours, or at even longer mter- 
vals and occupies only a fraction of the tune 
available for scrubbing. The ground-space re- 
auired is, if anything, smaller than that occupied 
bv the usual combination of scrubbing and distill- 
incf ulant. Losses of oil are restricted to the portion 
(U&uled off with the steam, particularly if super- 
heated steam is used. In places where the crude 
benzol is fractionated this ou can be returned m the 
toi*m of residue. Elsewhere it is replaced by fresh 
oil, whicli is occasionally introduced through the 
top of the scrubber and is allowed to soak into 
the material on its way to the bottom, where any 
excess is drawn off through drain-cocks. 

The efiiciency of scrubbing or washing in the 
customary manner depends upon constantly brew- 
ing up the oil into small drops or thin films, in or^r 
to expose new surfaces, and likewise upon deflecting 
tlie gas currents at short and freciuent intervals to 
avoid the formation of inactive cores in bubbles or 
streams. In the proposed method all the oil is ex- 
posed in a. thin film into the body of which the gas 
can readily diffuse and which, therefore, does not 
require breaking up or turnii^ over. 

Thickening of the wash oil in ordinary scrubbers 
U a disadvantage on account of the less intimate 
contact caused by a rise in viscosity.^ In this 
process, provided the solubility is nob impaired, 
the thickening of the oil is rather an advantage, 
as a more viscous oil is more readily retained by 
the porous material than a thinner one ; whilst 
the area of the oil film exposed to the gas and 
steam respectively remains unaltered. 

The interaction of gas and oil further depends 
on time-contaict. Assuming equal rates of gas 
pasaage and equal scrubbing surfaces of a “ dry ” 
scrubber and an “ irrigated ” scrubber a certain 
volume of gas would remain in contact with oil 
for about the same time in both cases. On the 
other hand the oil in the “ dry ” scrubber will 
remain in contact with gas throughout the whole 
scrubbingperiod, whilst the contact of each particle 
of od passing through the irrigated ” scrubber or 
through a washer depends on the rate of flow, 
which varies in wide Imits with different construc- 
tions, hut it is always considerably shorter than 
that of the quiescent body of oil locked up in the 
dry ” scrubber. Consequently the oil in the 
letter has a chance to saturate itself with the 
vapours from the gas to the maximum limit of 
the permissible vapour pressure of the solution 
jormed. The latter is more concentrated near 
Y ihlet than twards the outlet, and if the 
®ssel is divided into compartments, or several 
essek are arranged in series, one will be com- 
^eteiy saturated whilst the following ones act 
cneck vessels and it is only necessary to steam 
. saturated vessel whilst £he second 

the se ■ become Nos. 1 and 2 respectively, in 


of elaboration and thorough testing 

i^ae process on a works scale, I have constructed 
experimental apparatus for analytical and 


research purposes based onlth^^ same principle, 
which has proved useful in th^ class of work 
during the last two years. The need for a simple 
and reliable method of controlling oil washmg 
operations has been expressed on various occasions 
lately, and I have, therefore, been encouraged 
by the 2klinistry of Munitions to publish the details. 

None of the purely chemical methods which 
have been proposed from time to time has been 
found satisfactory for the control of benzol 
extraction plants in gas and coke works. The 
most accurate physical method is probably the 
freezing out of the condensible hydrocarbons. 
This was proposed by 8t. Claire Deville (J. des 
Usines & Gaz. 1889), who extracted benzol and 
its homologues by passii^ from 10 to 20 cub. ft. 
of gas through glass coils placed in a freezing 
mi^re at -22‘'C. and weighing the condensate. 
He also determined the quantity of benzol re- 
quired to saturate the gas at that temperature by 
further cooling it to -70® C. 

Lebeau and Damiens {Comptes. Rendus, 1913, 
156, 144, 325) devised a method for the £r«wtiona! 
distillation of liquefied coal gas on the lines of 
the researches oi Ramsay and Travers. This 
method was amplified by Burrell, Seibert, and 
Robertson (U.S. Bureau of ilihes Tech. Paper 104, 
1915 ). , .... 

WhUst exceedingly useful for the estimation of 
the permanent gases and the total quantity of 
vapours— if that distinction be permitted — these 
methods deal with quantities too small to allow of 
a separation of the vapour mixture into its com- 
ponents. These are, therefore, lumped together 
into one figure representing “ compounds having 
an inappreciable vapour-pressure at “78°C.,’* 
and their volume in uncondensed form amounts 
to only about 1>5% of the total. Their further 
treatment is, therefore, out of the question. 

H. F. Coward and F. Bailey (Manch. Lit. and 
PhU. Soc., 1010, XXIV.) pass a current of gas 
through a tube immersed in a mixture of solid CO* 
and ether for the purpose of estimating the illu- 
minating power of the stripped gas on the lines of 
St. Claire Deville's experiments. 

Whilst all these methods are very valuable for 
purely research purposes the apiiaratus is compli- 
cated and costly, and requhes skilled manipu- 
lators ; besides, the quantities of liquid hydro- 
carbons obtainable in reasonable time are too 
smalt for practical purposes. 

The method most widely adopted for works 
purposes is the passage of gas through a train of 
wash bottles charged with tar oils or petroleum 
oils of various description. The gas is passed at 
the rate of about 1 cub. ft. per hour. The first 
bottle in the series is emptied twice a day, charged 
with fresh oil and placed at the end. The oil 
from all the bottles is collected and distilled in a 
metal retort, with the aid of steam for the fractions 
above 130® 0. On account of the back-pressure 
caused by the oil and the low scrubbing efficiency 
of most types of wash bottles, the rate of gas can- 
not be increased , and a complete test 199 cub . ft. 
of gas consequently takes practically 5 days. 

On account of the bubbling the stream is not 
constant, and if the gas is to be tested for c^o^c 
value or illuminating power it has to be coU^tea 
in a holder to obtain a steady flame. At brat, 
absorption in wash bottles is attended by the 
drawbacks of rubber connections and leaks m 
stoppers. , 

The method described below overcomes these 
difficulties. Figure 1 is a photographic view, and 
F^re 2 is a diagrammatic section of the an- 
p^atus. The container, A, is filled with the oil- 
soaked inert material, 0, which rests on a per- 
forated bottom, B, and exerts only a nedigiWe 
back-pressure to the gas. The gas to be testw 
enters through stop-cock, D, pass^ downwards 
through the material, and through the gas ouMet, 
B, into the gas meter. I prefer to arrange the 

A 2 
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Qks meter alter the scrubber iu order to avoid 
^densation or extraction of vapours m the 
meter In most cases it is also more convement 
to r^te the results to totally ertracted gas a.s a 
basis. The use of rubber tubing should be avoided 
%a far as possible. , , . 

After leaving the meter the gas may be used loi* 
Miy further chemical or physical examination re- 
omred. Or else it may be burned and then 
todicates, by its almost entirely blue flame, tte 
ettisfactorv working of the scrubber. It bums 
with a periectly steady flame, and if the burner 
B »rrai«ed on the lines of a jet photometer the 
length m flame, when compared mth that of the 
unripped gas, will give a direct, though some- 
what empirical, measurement of the extracted 
hydrocarbons. Only the inner cone of the flame 
shows a small amount of lununofflty, which is due 
to the non-condensible flluminants, such as 
ethvlenc. propylene, and acetylene, and to the 
»^/ii amount of vapour due to the vapour pressure 
of the solution formed, which is constant for any 
Dven temperature. , . , • , t 

The container. A, is surrounded by a jacket, U, 
which fa provided with a gauge, H, and drain- 
oock; J, and is filled with water diuiM the scrub- 
bmg period. The gas is ^sed through the 
annaratus at the rate of about u cub. ft. per hour, 
Sdabout 100 cub. ft. are used for one experi- 
nent. This will, therefore, cover a penod of 20 
hocus, duriiig which thp apparatus does not require 
jaiT attention at all. , , . , 

Stop-cocks, E and D, are then closed. K is oj^nid 
and toe water run out through main-cock, J,, 
wiitil it flUs only about one-third of the jacket. A 
08 riiw burner, B, is then lit and steam is rai^ m 
Se ja^et, the excess steam escaping ttout^ t^ 
ereadenser O. When the water is wdl boilmg K 
h shat and stopcocks, M and N, are opened, the 
-Bfcs^ur^ taviiig been relieved from time to time 
Si«u^ N. At the same time the Bunsen burner. 


S, is lit. The steam raised in the jacket pa^ 
now through the super-heater coil, L, and stop- 
cock, M, to the bottom of the inner mntamer and 
UP through the absorbent material. The stem and 
vapours pass through N and condenser, 0, and 
are coBccted in a graduated swara^ fumel 
clamped to the stand under O. F is tot 

the cwUng water and Q. ite overflow. The cW 
lug hole, T, through which the material is put mfo 
the apparatus, is closed by a screw-cap. My 
water condensing in the vessel or surplus oi! u 
drawn off through droiu-cock F. 

The steam distillation, mcludmg heating up, 
takes from 1 hour to li houre, and « usually 
carried on until the absorbed naphthalene is 
distilled over. Tc avoid blockages in the condenser 
It is advisable to allow the coohng water to get 
hot before the naphthalene stage is reached. 

Bv drawing off the hot water and running cold 
water through the jacket the apparatus cool* 
rapidly and is then ready for scrubbii^ again; 
so that the complete cycle of operation can be 
carried out within 24 hours and therefore daily 
tests can be made. 

According to the vapour eontents ot the gas 
being testiS, from 100 to 200 c.c. of steam &■ 
tUlate is obtained. This is separated from the 
water, measured, and further exammed liy 
distillation. In most cases the estmation of 
benzene and toluene is the prmcipal object. For 
this purpose H. G. Colman^s method of fractiona- 
tion and final distillation of mixtures with pure 
benzene, toluene, or xylene lollowea. 

Apart from the estimation of benzene and toluene 
considerable interest attaches to ths examination of 
the lower and higher fractions. Even, one days 
product yields a fair amount of matenal for the 
closer examination of the extract from the ^as^and 
a week’s supply will suffice for quite considerable 

It should be remembered that the term ‘ ‘ benzol 
in this connection refers to a mixture of a number 
of hydrocarbons and sulphiu- compounds, and may 
include paraffhis, di.olefines, and naphthalene. 
Whilst at the moment the production of pm 
benzene and toluene is in the focus of interist on 
account of the supply of ^w materials for expb- 
sires and dyestuffs, the identification and quantitt 
tivc relation of the other coropononte of the imxtro 
of vapours in coal g.vs is of the highest 

The extraction of condensible hydrocarbons irom 
coal gas has probably come to stay, and will form a 
valuable source ot raw materials for chemicak a^ 
motor fuel purposes. As long as the 
policy of gas undertakings — of sullying a in _ 
^ considerable percentage of inert gas® 
their product— continues, this deadweight m 
bo compens.atea by enrich^ the gM 
pounds of greater molecular weight and 1 gm 
carbon : hy-drogen ratio, and consequently ms 
calorific and iUnminatmg vi^e. 

B V a study of the compoimds of this kind 
aUy‘” present in the gas when leaving the retons 
or the superheater in the case of water gas _ . 
be found which of them are, economically, the m 
and which the least important. It wU P , 
pav to extract the gas exhaustively, -ana ^ 
incorporate with it the hy^ioearbons tavM 
lower value tor others purposes ; or else repine 
extract or part ot it by choaper-grade petroieu 


distillates or cracked spmts. 

However, signs are not wantmg wEie*} l"^ 
the possibility of obtai^g h^ ^kffi of 8“ gj 
cool without the necessity of 
or carbon dioxide, in the not tracts** 

If this comes to pass It will be posable to exw 
condensible compounds from t^e |as 
supply a commodity which m calorific vaiu 
superior to that of the present day. . 


"’Sureven now the fetailed 
condensible hydrocarbons, beyond their cus 
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inclusioTi in 

the: 


‘ CnHm ” or “ iHuminftnts,” of which 


isAisSKa?":... s.... 
”* r,sr.r.i:2 

of its constituenta and their properties, 
hv a composite phyaical value such as the 
Sins or ilhiminating power, may be convenient 
S necessary for the business relations of gas 
torlts with their consumers. But , for the study of 
He mechanism of carbomzationand after-treatment 
' f ,he gas and the wider aspects of the fuel problem 
“ more extensive application of analysis to coal gas, 
and narticularly to its smaller but not less impor- 
Wnt constituents, is highly necessary. 

It is hoped that this method will be found useful 
in this connection. In the control of benzol 
pvtraction plants it has been found capable of 
discriminating between the hydrocarbons present 
before and after scrubbing.. As is only to bo 
expected it has been found that a large proportion 
of toe naphtha scrubbed out from the gas consists 
of higher fractions which are of less immediate im- 
ortance than benzene and toluene, which are 
■eunently allowed to go forward with the gas. The 
aify control of the extracting efficiency and a 
loser study of oils and solutions (benzolised oils) at 
ie temperatures concerned is highly desirable. 

It should be added that conversely the method 
I adaptable for the comparative testing of various 
ils against gases carryi^ known percentages of 
apours both as regards their absorbing capacities 
ad their behaviour on steam distillation. 

In conclusion I wish to express my thanks to the 
linistry of Munitions for their permission to 
ublish this paper, and to Messrs. Alexander 
Fright & Co., Ltd., the makers of the apparatus. 


'HE VULCANISATION OP RUBBER BY 
AGENTS OTHER THAN SULPHUR.* 

BV HE.VEY P. STEVENS, M.A., P.I.C. 

A remarkable series of papers has recently been 
lublished by I. 1. Ostcomysleuski.t in certain of 
fhioh he claims to have substituted successfully 
ertain nitro compounds and peroxides for sulphur in 
he vulcanising process. The work, however, is of a 
uperficial character, regarded from the stand- 
loint of the nibber technologist. The proportions 
Lpe given of a number of mixes cOQtaining the 
dbove-mentioned substances. These were lUrcd 
n an autoclave or steam press at various pressures 
or viii'ying periods. The vuloanisate is variously 
lescribed as incompletely, completely, or over 
raleauisod, but there is little or no indication of the 
ihysical properties of- the product, nor are figures 
pven which would enable a comparison to be 


tTbis J., 1916, 59; abstoacta {rom the Jotirn. Rusfl. Phyelco* 
Item. Soc. 1915 , p. 1453 e< $eq. Two of these papers and part 
« a third were translated and published in the India Rubber 
fouraal of 30th Stspt., 1916. 


drawu -between the physical properties o! the 
rubber vulcanised with th^e agents and th^ 
vulcanised with sulphur in the ordinary manner. 
Should it be possible to obtain results with nitro 
com^unds or peroxides of the same order as those 
obtainable with sulphur* we have to deal with a 
discovery not only of scientific interest but 
po&sibly of great technical importance and worthy 
to rank with those of Goodyear and Parkes. 

The fii^t attempts to obtain vulcanisation wiGi 
uitrobenzenes were unsuccessful. I was unable to 
obtain any indication of vulcanisation using a 

■ mixture of plantation crepe with 2 per cent, of 
• diuitrobenzene (Le Caoutchouc et la Gutta-Perchas 

May 15, 1916, p. 880), and similar experiments by 
B. D. Porritt (this Journal, 1916, p. 988), 

1 inethyl-2.4.6-triiutrobenzene, show-ed tliat this 
.substance acts neither as a vulcaniser nor as an 
accelerator. However, I found later that a very 
considerable degree of vulcanisation caii be obtained 
under suitable conditions and, having regard to the 
importance of the subject, I propose to describe in 
this preliminary paper some of the more important 
experiments w'hich I have made. 

Vulcanisation mth nitrobenze7ies. The failure to 
obtain positive results with nitrobenzenes appears 
to be due, to some extent at least, to the fact that 
complete trainlations of the original Russian were 
not available (?oc. eit.). Ostromyslenski claims 
that complete vulcanisation can be obtained wtth 
0-5% of nitrobenzene whereas 6% of sulphur would 
be required. He also states that metallic 03cklc8, 
especially litha^e, facilitate the process. But in 
the actual details of his vulcanisation experiments 
he only qxiotes two in which rubber was com- 
pound^ with nitrobenzenes (in these cases 
I.3.5'trinitrobenzene) without the addition of 
litharge or maniesia. In the first of these 
ments crepe rubber was com^unded with of 
! trinitrobenzene and he states that he obtaiacd 
1 “ complete ” vulcanisation. In the second “ Peru- 

■ vian” with 20% of tiinitrobenzene and 12% of 
I linseed oil were heated together but vulcanisatkmdid 
} nottakeplace. Itisthereforeplainthattheevidcoce 

brought forward by Ostromyslenski that “ vulcani- 
sation ” can be obtained with mixes of nibber and 
nitrobenzenes alone i.s of a contradictory nature. 
1 have repeated the first experiment using the pro- 
portions given but with negative results, nor did the 
addition of 0*8% of “ accelerene ” (p-mtro»»- 
dimethyianiline) help to produce a “ vulcanised ** 
product. Havi^ regard to Porritt’s failuic and 
my own to obtain \"\ilcanisation under these condi- 
tions; Ostromyslenski’s claim cannot at present Ijc 
accepted. 

On the other hand 1 have obtained the efiect oP 
vulcanisation with mixes of rubber with di- or 
trinitrobenzene in the presence of bases such aa 
litharge or magnesia without the least difficulty. 
In agreement with Ostromyslenski’s statements I 
find that trinitrobenzene is far more efficient tlia« 
I dinitrobenzene. Witli mononitrobenzene I have 
not so far been able to obtain a satisfactory result. 

I The figures given in Table 1 were obtained with 
j 100 paHs pale sheet rubber, 8 parts litharge, find 


Tabib 1. 


1 (1) ■ (2) j 

(S)' j «) (S) i 

; 

! 

^> 01 v^canising agent 

Jffe iQ mimites .... 





A^ne exttact % 

in same, calculated on rubber, %t 

I 4 

i 5 

1 Black 
954 
8-56 

1 

212 
' 0-24 

1 

1 1 

10 1 

Black 
876 
7-80 

68 

2-20 
0‘io 1 

1 

60 

Brown ; 

376 
• 3-60 

38 

1-48 ; 

04)4 

•-19 

4 1 

90 i 

Blaek 

56 1 

S'36 j 
*■ 

1*36 

04}6 

4 

121 

Black 

53 

5-ef 

2 
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acetone ex’h^wtbf rawrobtei BBoaUy coatains a little aiteoge*. 


lOe STEVENS— VULCANISATION OF RUBBER BY AGENTS OTHER THAN SUIOTUR. 


the. quantities of w-dinitrobenzene and' sym.- 
trinitro^nzene indicated. The specimons were 
cared in a steam vulcaniser at a temperature of 
136®0. fop the period stated. 

The ordinal raw rubber gave an acetone extract 
of 1*8%. Comparing this >vith the %ure3 for the 
acetone extracts of the vulcanised rubber, the 
figures are similar to what would have been 
obtained with a rubber and sulphur mix— after allow- 
ir^ for the free sulphur simidtaneously extracted. 
That is to say, the acetone soluble constituents of 
the raw rubber are either somewhat l^her or 
lower than those of the** viilcanised ’’rubber. The 
fimires for nitrogen indicate that very little of the 
n^robenzenes survived the “ vulcanisation ” or 
remained in a condition in which they were soluble 
in acetone. The otJy exception is the sample con- 
tainu^ 4 parts of trinitrobenzene and vufeanisM 
for 5 minu^. Fortunately in the case of the sym.- 
trinitrobenzene we have a delicate colour reaction 
by which it may be detected. With a trace of 
alkali this substance develops a deep red coloration. 
Examination of the acetone extracts showed an 
appreciable residue of the trinitrobenzene in (1), a 
trace in (2), and none in (8) and (4). This test can 
probably be applied colorimetrically to estimate 
the “uncombined” sym.-trinitrobenzene, which 
therefore becomes a very suitable vulcanising 
agent for quantitative experimental work. 

The results of the phj^ical tests show that the 
products so far obtains possess relatively poor 
physical qualitiee. The best results were obtained 
with the taiger proportion of trinitrobenzene, but 
even in this case the strength as measured by the 
tensile product is not much more than half that 
obtainaole with a properly vulcanised rubber and 
sulphur compound. 

For comparative purposes, control figures are 
given in Taole 2, (7) and (8), for a mix composed of 


m ix was also made with 30 P^ts of magnesia wliic^ 
gave fairly good figures. The results are jdveu in 
Table 2 and apply to mixes containing 100 part« 
rubber and the stated proportions of the other in. 
gredients, cured for the stai-ed period at 140®C. 

The colour of rubber vulcanised with nithi. 
benzenes is brown to black (see Table 1), Vievotl 
by transmitt^ light in a thin stretched sheet, it is 
yellow-brown and translucent or almost trans- 
parent. The dark colour is discharged by treat- 
ment with, hydrochloric acid after swelling vith 
ether, with the liberation of a trace of hydrogen 
sulphide, so that there is little doubt but that the 
colour is due to the formation of a tr^e of 
sulphide during vulcanisation. This points to tin? 
presence of sulphur, possibly arising from traces 
of sulphur compounds which always hang about h 
vulcaniser. The amount of lead sulphide would 
appear to be too small to influence appreciably the 
reaction with the nitrobenzene or account for Iho 
“ vulcanised ” properties of the vulcanisat^. 
Moreover, litharge can be replaced by magnesia 
{see Table 2) and probably by other basic oxides 
with similar results. A comparison of (9) and (10) 
with (7) and (8) illustrates the effect of trinitro- 
benzene on an ordinary rubber and sxilphur mix. 

Vulcanimiwn wUh hfinzoyl peroxide. The dis- 
covery of peroxides as vulcanising agents to replacfi 
sulphur was announced by Ostromyslenski (J. 
Russ. Phys. Cheru. Soc., 1916, 1453—1461, and 
1467 — 1471 ). Of the peroxides employed, mostof 
the experiments were made with benzoyl peroxide 
and I &eref ore chose this substance for the purpos(* 
of controlling the published results. M in the 
case of the nitrobenzencs, Ostromyslenski's results 
are of a superficial nature and the vulcanisate 
is o:^y very roughly characterised by stating 
whether the vulcan^tion was complete and 
whether the product wae dark or transparent. 


Table 2. 



(1) 

(2) 

(3) ' 


(5) 

(6) 


(3) 

(0) j (10) 










TrinitTobeeMM 

Vulcan^g agent. 



Trinitrobenzene. 



Sulphur. 

and sulpbut. 

Puts of same 

4 

4 


1 * 

‘ 

4 

10 

10 

/Ill 
[ 10 * 10 

Other ingredients. 


litltsrge. 


Magnesia. 




Parts of same 

30 

30 

30 

80 

SO 

30 




Cuia at 140” C. in nUnntes 

5 

60 

60 

75 

40 

60 

90 

105 

60 i 90 

Breaking load (gnus, per sq. mm ) 

22d 

104 

419 

359 

1067 

1006 

1238 

1590 

889 ' 

final length (original =100) 

6-1 & 

2*74 

7*3 

7-13 

5-42 

5-36 

IQ-W 

9*36 

10-89 i 9w 

Tensile prodnet 

12 

3 

31 

26 

58 

54 

126 

149 

97 j 119 

Acetone extraet % 

2-16 

2-22 

2-11 


1-58 

2-63 



i 


rubber 100 parte and sulphxir 10 parte. Witha view 
to obtaining higher figur^ some experimente wero 
made with larger proportions of litharge (30 parts) 
bqt the res^te were less satisfactory than with the 
snwRer proportion (8 parts) previously used. A 


As is well known, benzoyl peroxide, like other 
peroxide*?, is very explosive and consequently 
cannot be handled in the dry state, For th^ 
experimente it was used in the lorm of apaste with 
about its own weight of water. In this conditwi 


Tablb 3. 



(« 1 

(2) 

I 

(3) 1 

i, 

(4) 

(5) ‘j' 

Core (minutee) at 130” C. 

Benzoyl pererdde % 

I^CAkmg load (xrns. per sq. mm } 

final len^ (original Kiigth=100) 

TensOe ^odnet 

A^Mtone extraet 

1 

60 1 

0- 33 

34 

228 

8 

1- lT 

80 

0-38 

29 

181 

& 

3'04 

60 1 
1'83 

36 

219 

8 

2-00 

30 1 

• 1*33 

57 i 
339 

19 

2'01 

1 

15 1 

6-67 

412 

1025 

42 

2-13, 
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..psents no difficulty whon added to the rubber 
muting polls and the small amount ol water 
»Med is lost by the time the mixing Ls complete. 
In the first series ol experiments three mixes 
made of the same plantation crepe rubber 
the following percentages of benzoyl peroxide 
oickSed 

Small portions of the sneeted rubber were cured for 
various periods to asceirtam by simple hand tests 
the cute most likely to suit the particular mixing. 
With mixings A and B it was found impossible to 
direpate an even moderately strong rubber, but 
Jvith mlving 0 a fairly satisfactory result was ob' 
tained. 'Sie figures for the testa are given in 
Table 3, 

It will be noted that tnixinga A and B give very 
weak rubbers. Nevertheless, the influence of even 
(1-35% of benzoyl peroxide is clearly marked, as the 
taw robber heated alone under the conditions 
under which these samples were cured would have 
giveri a weak, sticky mass whereas the vulcanised 
samples A, although very weak and ^hesive 
between cut surfaces, were nevertheless superior 
in physical properties to what would have been 
produced had the rubber been heated without the 
benzoyl peroxide. Mix C gave the best results, the 
vulcanised samples having approximately one* 
third the streng^ of a similar rubber vulcanised 
with sulphur in the heat. Freshly cut surfaces are 
rather aiiesive and the rubber has the feel of 
being somewhat undereured. Yet on the whole 
there is a very marked difference between these 
samples and those containing the smaller proper* 
tions of benzoyl peroxide. Samples from mix B 
occupy an intennediate position. All the vulcan- 
ised samples are very pale in colour, quite as pale 
as the original raw rubber. Those of mix C have 
indeed a very attractive appearance. They are 
<]uite transparent and resemble some of the palest 
cold cured sheet prepared from plantation crepe 
rubber. 

'Ihe samples were acetone extracted a few days 
after curing and the figures for acetone extract are 
given in the tabic. These compare with an acetone 
extract of 3'0% for the or^nal raw rubber. 

The behaviour of tho vulcanised specimens to 
solvents was also noted, In this respect they 
exhibit a gradual change in-properties according to 
the proportion of benzoyl peroxide in the mix. 
Thus the vulcanised mix A dissolves in a few 
hours in benzene in a similar manner to a raw crepe 
rubber. Mis B swells enormously btit does not 
“ dissolve.” It remains a soft, shapeless, gela- 
tinous lump in the solvent. Vulcanised mix C 
behaves in the same manner as an ordinary vul- 
canised mbber, that is to say, it swells considerably 
but retains its original form. It may therefore be 
said that the change brought about by heatit^ with 
benzoyl peroxide is exactly similar to that pro- 
duced by sulphur and that the products formed 
have similar properties. The proportion of ben- 
P®^xide required to give a fairly complete 
vulcanising effect is similar to the proportion of 
'»ulpu\ir which would be required for the same 
purpose, but the vtilcanisation with benzoyl per- 
^Mde IS brought about in a much shorter time. 

Kv’ above experiments and also in those 
iWDiLstiod by Ostromyslenski, vulcanisation f 
in ten or fifteen minutes at 130“ — 
' of benzoyl peroxide, whereas 

i^^atiojQ would have hardly begun with a mix 
V 5-0% of sulphur and would require 2-3 

; T .^^^^^completion. Ontheother hand, attempts 
»’aae to obtain satafactory vulcanisation 
viii?x,?— benzoyl peroxide, but 

longer periods, have not been 
‘ that with 1-33 % of 

better results were obtained when 
minutes than for 60 minutes, 
expenments are in* progress. 
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SPONTANEOUS IGNITION TEMPERATURES 
OF LIQUID FUELS FOR INTERNAL 
COMBUSTION ENGINES. 

By HAROLD MOORE, M.SC.TECH. 
Determinations of the Umpei'ature of spon- 
taneous ignition or ignition point of liquid fuels 
were first made by Holm in 1 913 *, and their impor- 
tance as a test is not yet fully realised. 

flash points and burning points are common testa 
used for both liquid fuels and lubricating oils. 
Tho flash point is the temperature at which an oil 
will give off saflicient vapour to bum momentarily 
when a small fiame is held close to the surface of the 
oil. The burning point is the temperature at 
which vapour is given off by the oil at a sufficient 
rate to maintain a continuous flame. 

These probities provide a measure of the danger 
from fire which is encountered in the handling and 
stoi^e of liquid fuels and illuminants. They are 
of Utile use as an indication of the behaviour of a 
fuel in an internal combustion engine. The tem- 
perature of spontaneous ignition is the tempesrature 
at which a substance surrounded by oxygen or ait 
at the same temperature wtU burst into flame with- 
out the application of any spark or other local high 




lie 


moore-ignition temperatcebs of LIQP ro FGELS^ 


[b’eb; i3r, 1917. 


Some time ago the a^'^°’^.’'®9.'?jf®'lf*2everal 1^ 
temperature of spontaneous i§“tion of ae\er^ 

tWs^pose. The result was the device shown m 

the accompanying figure. Hock of 

The consiste of a diffusion 

4 ii diaiSmad steel bar 3i m. <le®P; jh® b^e^ 
been turned.m order to 
■hSbinc surface. The upper end of the bar 
been machined so ^ e^^ctly ^ ^coking 

crucible used for the estimation of 5^^ 
of oils (dimensions, uppffl diameter do mm., 
diameter of base 22 mm., height 37 mm- )• , .v. 

' A screwed'on. cover protects the upper end of t^ 
cn&bkW draughte. This coyer « P~vid^ 
two holes, one for oxygen or aar 
fctt Qil^t. The oxygen or air is i; ^ 

tem^rature of the experiment, pas^g 
i^^per cofi situated in a chamber inside the 

A thermometer and a thermocouple pyrometer 

aiefctSinto the diffusion block as efoseas^^bte 

to ^ base of the platmqm crucible and sene to 
show the temperature of the experiment. 

The methpclof operation when 
vai^£ in, oxygen is to pass the gas through the 
ata speed of three bubbles per second- 
rfSxygen is observed by a^moi a. 
waslr botUe^fiUed wtb sulphuric acid, whl^. al^ 
Sws^ toing went, 'When, the temperature of 
the block is constant at a desii'ed temwrature, otm 
d^ ofthe teSer examipatipn f allowed tefaU 
ttough the hole in the centre of the coyer of the 
imte^ent. If the temperature is much highest 
than the ignition point a sharp explosion will 
o^Sr atoolt iimmfiia^y, ff below ^ 
point no explosion takes place, men omy 
SighUy above the temperature of if“tion. the 
explosion follows some 10 to 12 seconds after the 

'"fly reputing the experiment *be lowest temp^- 
ture at which ignition takes place is rapidly deter- 
mined. This temperature is the tempraature of 
spontaneous ignition. The results obtamed by 
dSerent experimenters using the same instrument 

^*A simiSt proceedure using air instead of oxygen j 
will give the ignition temperatures m air, but m 
Ihs S ^ Ixplosion is much less violent and 
always follows one second after the mtroduction 

^^toontaneous ignition temperatures are of im- 
pi^nce for several purposes, but “ thm PaP®'’ I 
^lonly deal with the application of this t*st “ 
ttie mramination of liquid fuels tor use m internal 
cooilustion engines, in wMch respect I conmder 
that they are of as much importance as the heat 

■'“fetemal combustion engines, whether operati^ 

on 2 or 4 stroke cycles, may be divided into two 

‘’Tlto^ines which receive the fuel and air before 

the egression stroke, c.g., P®**?? ®“fi|“Xne”S 
2. Engines which compress the air alone and 
iniect the fuel into the cylinder about the end of 
coWressie’b ^bat is immediately before mner dead 

■=^^’^|•’to^t,^•engine it is. gene^^ 
4«rfrahle to employ high compressions in order to 
oS high aS^eienci^, hvd. the compi^- 
sion allowable is limited by the liability to pre i^ 
Som Pre-i^tiomis mok liable to^ occur when 
the|empeia^e of the mixture due te the heat of 


the cylinder waUs and the heat ^eompimioii 
appt^^s the ignition pomt. Pro-ig^on k 
a?«)mpMiied by f^f power and lOTs mefflciBucy. 

In Dirad engines there is no danger of pre. 
ignition as no fuel is present in ^be ®yldd» at tEe 

aY_.v Ai^«v\rk«0aaiAn . No SBCCl^l in©B>liS' 8.1% 


tWe of compression. No speciai means art 
Sfopted for i^ting the charge m Diesel ^inee. 
firing being dependent upon the spimtaneojis 
iSiSon of* the fuel immediately it enters the 
c^foder. In Diesel engines it is therefore neces- 
sary to employ high compression pi«ssures m 
to obtain a sufficiently high compression 
temperature to ensure the spontanTOUS ig^tion of 
the change. Provided' the temperature ^s a^iuH 


facte it is seen that Dom lor engines 
fuel and air before the compression streke Md for- 
Diesel engines the temperature at which the fuil 
will ignite spontaneoudy is of fundamental lmpo^ 
twee. In &e first ease, one is forced to employs 
low compression pressure on account of danger of 
spPBtanraus ignition, whereas m the o* fkr 
]%^1 engine this limitation does not appear, but 
a hieh oommession is required in o'‘der te exceed 
the i^tion temperature of the fuel. The 
ture attained in the cylmder of an luteiwl com- 
bustion engine during comprrasimi can be calcu- 
lated by means of the formula— 

I 

i where T. and Tj are respectively ffiial and initial 
■ tem^ratiires absolute, and Pj and P, are final aid 
! initi^ pressures respectively ; n is a constant 
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MOOEE— IGNITION TEMPERATURES OF EIQtTID FUELS. 


UL 


^-bicb for 


air under adiabatic conditions equals 


^ On account oi the lei*a«c of gas past tl>e Piston | 
a the cooBng *500 to the* cylinder wails the ; 
“liant n,inii3.emalcombustionenginesapptoxi- 
to’ l -35i the conditions being between those 
IfSithermal and ^nbatic oornpre^ion. 

RV means of tins formula it is possible to calcu- 
lair annroidmately the temperature which eorwts- 
Mnds to any given compr^n. The graph of 
OTe^ure-tempciaturc here shown has been calcu- 

Led by tliis means, ^ . 

It, is not at present possible to dct/ermine the 
iPinueraturc of spontaneous ignition under actuM 
ivlinder conditions, but the relative value can. be 
fl’curately determined by the device described 
Sive Tlio influence of pressui-e upon tdie igni- 
tion temperature is a subject for further research. 

Bv an (jxperience of the difference tjetween 
, .impressions which have been calculated froni the 
det^ininati<jn of the spontaneous ignition in the 
instrument, and the experimentally determined 
noint at wliich spontaneous ignition takes place in 
^ engine, it is possible to build up tables showing 
the approximate relationship between the experi- 
mentally determined ignition point and the maxi- 
mum (iumpreesion practicable in a petrol engine. 
By a simila? process it is possible to ascertain the 
minimum pressures which can be employed in a 
Biesej engine with any given fuel. , 

As au example of the influence of the ignition 
lempei'atui*e of a liquid fuel we may take the case 
of tUcohoI. It has been found in practice that 
alcoliol, tliough much lower than petrol in 
.laloriflc power, when run in an engine can 
be made to yield approximately the same power 
per unit volume as the latter fuel. 

The net calorific power of petrol is about 10.450 
calories per giam or 7315 cals, per c.c. The net 
calorific power of commercial alcohol is about 5420 
calories per gram or 4440 cals, per c.c. If both be 
burnt in an engine with the normal compression 
{i.e., compression adjusted to suit petrol) the 
consumptions per B.H.P. hour will be approxi- 
mately in iiivorse proportion to the calorific p<>wers 
of the fuels and over 1^ galls, of alcohol is re- 
ijuired to do the same work as one gall, of petrol. 
Now the spontaneous ignition temperature of 
petrol (in oxygen) is about 272® C., whilst that of 
commcicial alcuhol is 395® C., therefore alcohol will 
withstand a much higher compression. 

Tlie compression pressure of a petrol engine 
tuned to run on petrol is approximately 90 lb. per 
sq. in., but with alcohol this pressure may be 
raised U) 200 lb. per sq. in., and by this means the 
overall thermal efficiency of the engine is raised 
irom about 22 % to 35.°t„ when it is found that Uie 
volumetric consumption of alcohol per brake 
horse power hour is approximately the same as 
that of petrol. Thus, though petrol possesses 05% 
peater calorific power than alcohol per unit volume, 
the advantages of this high heat value are entirely 
lost on account of its low ignition jwint. The 
ignition temperature is of general interest to 
chemists as it is a measure of Sie relaiivo stability 
the bodies towards heat. The accompanying 
table shows the spontaneous ignition temperatures 
‘‘f scyei-al fuels which have been determined with 
”113 mstriunent. 
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I 


So. 


Description, 


mstUlaUs.: 
j rratts Perfection ! 
' bpt. No. 1 . ‘ 

<Mex.) .... 

I l^ratt’s Spt. No. 2 : 
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Spon- 


272 

27<» 
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SpeciHc ! 

ignition 

ignition 

DiBcr- 

No. 

( gravity, i 

tenip.ln 

temp.iu 
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1 

1 

oxygen. 

nir. 



Petroleum DistUUUei. 


'C. 


*LL 

520 ; 

Taxibua Spfc.fA.A.O. 

Co., Ltd.) 

Paraffin oil from 

0*720 f 

272 

oil!) 

-■ILK 

26 ! 




i 

A.A.O, Co 

0*807 

2.51 

— ; 



350 1 

Potrolite Kerosene 

0*814 

25i'5 

432 1 

'‘■180*;7. 

! 

Kn^pire Paraffin . . 
Potrol irom Anglo- 

0-782- 

253 

305 

f 


American 

Lamp oil from 

0.735 

— 

302 

- 


Anslo-American 

0*787 

— 

307 ■ 



Gas : 

Gag (A.A.O, Co., 



1 


oil. ; 
1 

Ltd.) 

Pdroleum (crude 


2.54 

3,58 • 

-:-Ul4- 


aud residue). 





118 1 

CJriide Petroleum 





1 

(Egypt) ...... 

0*651 

260 




121 I 

Dijboi oil (Assam) 

0*800 

261 

384 


. 124 ’ 

Anglo-Persian Oil 
Co.'s Oil ...... 

' 0*804 

254 

■ 4(»8 

-154 

131 

Crude Petroleum 





(Texas) 

0*805 

256 

' 387 

-fl3i 

! 8 

Anglo-American 






Fuel Oil 

0*000 

200 

‘ 430 

-1-1 S-J. 

i 168 

1 32 

Anglo-Mexieau Oil 
Crude Petroleum 

0*908 

250*5 

417 

! 

-t- 107*5 


(Texas) 

0*036 - 

268*5 

4J6 

+ U7’f> 

' 120 

Crude Petroleum 






(bomeo) 

0*930 

260 

38(» 


1 Hi 

Mexican Fuel Oil 

0.048 

250*5 

424 1 

+ 164 5 

, 31 

Crude Petroleum 





(Mexlcau) — 

0*040 

258 

425 

+ 16,7 

! 47 

Crude Petroleum 





(Trinidad) .... 

0*050 

274 

424 

+ 150 

i 

Crude Petroleum 
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(California) .... 

0*952 

264 



1 WJ 

Venexuelan Petro* 
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i 15 

Crude Fetiolomn 
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OUe. 
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1 420 
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Oil Engine Oil 
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• 

1 333 
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Co., Ltd.) .... 
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251 

32*2 

r 71 


Trtf DifttUlates. 
Xyloe Commercial 

0*860 

48i 

__ 

_ 


Tolnol 00% — 

0*863 

516 

— 


: 237 


0*875 

566 

; — 

— 

i 140 

PremierTarlessTar 





1 

Oil 

0*002 

349 

— 


• 3Cl 

CreosoU^ Oil (Haul- 






' man <& Holden) 

l-OlO 

415 

— 

— 

1 

Water Gas Tar 





i 

Cresote (Stainsby 
&■ Lvuus) .... 

1*036 

473 

' _ 


I 71 

■ Coke Oven Tar Oil 





i 

(Simon Carves) 
i Tars. 

1*046 

478 


— 

1 262 

■ Tur (Product of low 





! 

t^p. carbonisa- 

0*087 

307 

508 

+ 2(41 

! 371 

: C.W.G. Tar (Stock* 

, 1*074 

: 464 




1 port Gas Works) 

— 

-- 

1 340 

Oil Gas Tar (Beck- 

i 1*077 

‘ 415 


_ 

1 346 

. Horiiontal Betoct 

i 




1 

Tar (Hej-wood 
Gh 3 Works) . . 

1 

[ 1*114 

445 

— 

_ 

> 35o 

Horizontal Retort 

1 




1 

Tar (Stockport 
Gas Works) . . 

M23 

454 

— 

— 

342 

■ Coke Oven Tar 

1-132 

1 494 




(Bimon CarvAa) 

— 

— 

363 

Coke Oven Tar 

M40 

: 4S8 




(Copper Co.) . . 

— 

— 

362 

• Coke Oven Tat 






(Koppers Type 

l*I4o 

195 

— 

— 

267 

Blast Furnace Tar 






(Carlton Iron 


498 




Works) 



. 

, 274 

' Blest Furnace Tar 
(ti^. Baird & 

! 

i 410 



i 

[ 142 

MmelUuiWis. 

! 0*817 

i 305 

' 518 

-1 123 

Turpentine 

! 0*842 

, 275 

^ 275 

sjime 

: 305L 

" Mlrrieea-Diesel ” 

1 

i 

1 


i 

Compressor Lu bn 
eating Oil .... 

1 0-875 

' 265*5 

1 405 

+ 130*5 

! 230L 

” Mlrrlees-Diefiel ’’ 


j 

i 


i 

Engine Lubricat* 
ing Oil 

1 0*804 

; 265*5 

I 401-0 

+ 135*5 
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1 

Ub.' ' 
No. ! 

! 

Description. 

i 

1 Specific 
! gravity. 

Spon- 
taneous 
igmtion 
, tempJn 
oxygen. 

Spon- ! 
taneous j 
IgiUtion 
tcmp.in 
air. 

t 

1 DlOa- 
1 ence. 

[ 

] 

tfisceOaneotw. 


*C. 

■C. ' 

•c. 

335 

Whale Oil 

0-»2l 

273 

470 ' 

-f-19? 


Ether 

0*730 

190 ! 

347 ! 

+ 157 


Paraffin Wax .... 


243 1 




Naphthalene .... 



i 402 

— 

— 

R2a 

Free Carbon from 






Tar 



3<3 

_ 

— 


Asphaltum from Oil 

1 


200 

j 



From general observations the author has 
concluded that : — 

1. Compounds containing simple molecules 
have h^her ignition points than simUar compounds 
containing more complex molecules. This rule 
appli^ to all types of compounds. 

2. The i^tion points of aromatic compounds 
are much higher than those of aliphatic com^unds. 

3. Unsaturated hydrocarbons have lower igni- 
tion points than the corresponding saturated 
hydrocarbons. 

4 . lotion points observed in air are higher 
than those observed in oxygen. This difference 
for petroleum products is generally 100® to 200®C. 

Discussion. 

The Chairman observed that the percentage 
of hydrogen in the compounds appears to have 
some effect upon the lowering of the ^nition point. 

Mr. J. Drukhond Paton said from investiga- 
tions he had conducted in the United States with 
re^^ to gas producers for turbines for marine, 
purposes it was discovered that the determining 
factor causing rapid ignition and pre-ffrii^ was 
the hydrogen content. It was then endeavoured 
to ascertain the time constant for ignition of fuel 
of various hydrogen contents and from the velo- 
city of ^nition the actual value was set. It was 
possible ihat according to the nature of the com- 
pound and the molecidar tenacity of the hydrogen 
the tendency to free liberation would be the deter- 
tnining point, and this determined the linear 
velocity of ignition. 

Mr. L. E. Vues remarked that the spontaneous 
ignition point of petrol was much lower than that 
of benzene. Motor car users were aware that 
even with the same compression better effect 
could be obtained from benzol than from petrol. 
He asked whether des^ers of explosion engines 
had taken this fact fully into account by producing 
wa engme to run with benzol, which according to 
the evidence Mr. Moore had brought forward, 
shoidd be more efficient than an engine indiscrimin- 
ately used either with benzol or petrf)!. 

llfi*. Drummond Paton said the most important 
heat loss occurred in the period of ignition. Had 
any invest^ation been made with a view to iso- 
lating the crown of the engine, so that at the actual 
ig^ion, the cooling effect and surface of the 
cyii^er would be a minimum ? For instance, 
eac^ iron was now used. Was it feasible to cover 
the crown and piston face with isolating material 
which would diminish heat loss ? 

Mr. T. 0. Morgan, speaking from the point of 
view of a motorist, said he had tried various 
mixtures of petrol and very light petroleums, and 
even gone so far as to experiment with mix- 
tures of naphthalene and benzol, without noticing 
any material difference in the pre-ignition or the 
overheating of the ei^ine. 

Mr. Moore, in reply, said it was very noticeable | 
that compounds with a high hydrogen content i 
Qso^y h^ a low spontaneous ignition tempera- ' 
tnre, bu^ the rule md not apply m several cases, 
whereas-' tb^ rul^ given at the end of the paper 
#61^ 'alwa^ be^ applied. Petrol contained more 


hydrogen than kerosene, but petrol possessed the 
hi^er ignition temperature. Paraffin wax had a 
still lower hydrogen content, but possessed the 
lowest ignition pomtTon account of its complexity 
Methane had a very high hydrogen cont^t and 
high ^nitlon temperature. It would be seen that 
hyd^en content was not a reliable indicationof 
the ignition temperature. It was well known that 
benzol would stand a much h^her compression 
pressure than petrol. The engine of a racing 
motor car running at 100 lb. compression woidd 
“ knock ” very badly on petrol. It would work 
much better on benzol. At the same time it wa« 
possible to have pre-ignition with any fuel at 
comparatively low compressions. There were two 
causes for pre-ignition. If the temperature of the 
engine were the same at all parts there would not be 
pre-ignition until the temperature of compression 
corresponded with the ignition temperature, if 
the engine were not perfectly even in tempera- 
ture, as must always be the case in practice, a pin? 
point or a valve top would get hot and act as a 
ffring agent. This ignition was quite independent 
of spontaneous ignition, so that an engine might 
“ knock “ without the compression being exces- 
sively high. The adiabatic curve was ^dilated 
from the adiabatic fonnula, the forQiula of the 
other curve (for Diesel engine) being taken from 
the tangent on the compression curve of the 
indicator diagram of a Diesel engine. Mixtures 
with naphthalene had, of course, been largely used. 
The German army was now running its motor 
vehicles on mixtures of about 4 volumes of alcohol 
with one volume of a solution of naphthalene Id 
benzol. The addition of naphthalene cheapened 
the mixture. The benzol raised the percentage of 
carbon in the mixture and increased the calorilic 
TOwer. implying to a further question, Mr. 
Moore ‘said that there was a tendency for the 
spontaneous ignition temperature to vary inversely 
with the flash point, but these values were better 
considered as independent. 


Newcastle Section. 


Meeiing hvld af Bolhec Hall on Monday, 
January nth, 1917. 


3fR. HENRY PEILE IN THE CHAIR. 


UTILIZATION OF WASTE HEAT FROM COKS 
MAKING. 

BY HENRY TBILE. 

Up to comparatively recent years very little of 
the waste heat from coke making was utilized 
except for the purpose of raising steam for colliery 
purposes. This was usually done by installiBg 
Cornish or LaneA.shire boilers on the flues carrying 
the waste heat from the beehive ovens to tb« 
chimney. In this way only a small portion of th« 
wasto heat was utilized, only one lb, of steam per 
lb. of coal carbonized, 

In 1904 when the patent ovens were erected at 
Blaydon there was added a' complete installation 
of water tube boilers which are fired by the wastj 
heat and gas generated. *^6 steam from ^0 
ovens is carried direct into an up-to-date power 
station. The whole of the power generated nt 
this station is delivered into the mains of thft 
Newcastle Electric Simply Company for genem 
distribution in the Newcastle district. In 
w^ the whole of our waste heat and waste gas ^ 
utilized to the best advantage as the station ^ 
kept running day and ni^t. 

At Rowlands GiU there is an inst^ation of 
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, „hive ovens. About eight ago it was 

lieeww yjjje jjie vpaste heat from these ovens 
electoity. Nine Stirling 
' 'i , tjihe boilers were erected on the mam flues 
the waste heat from the ovens to 
chimneys, and where it was fou^ necessary 
Mven fans were added to mcrease the 

‘*TconoiS£ras*wtre^ fitted at the back of the 
i,nUers so as to avoid any ioss of waste heat. M 
E process of making coke m beehive ^ 

' nrc or less intermittent it was decided to 
two Bettington tubular boilers which ace 
S wito a miS of coal and coke toilet. The 
is elevated into an overhead bunker from 
which it falls into a disintegrator where it is gromd 
a very fine powder. This powder is then 
hl^ into the boiler by hot air where it bu^ 
with a hot flame, combustion being ver>^ complete. 
Each boiler is capable of producing 15,00(1 to 
20 000 lb. of steam an hour. 

in addition to these two boilers a battery of 
foiip Stirling boilers was erected, fitted with 
underfed movable grates speciaUy designed to 
burn ballast, one of the waste products from coke 
making. Burning coke ballast is one of the most 
economical methods of raising steam and at the 
same time getting rid of waste material from 
ovens which has otherwise to be disposed of at 
some cost. This ballast contains about S0% 
carbon and is therefore a very valuable fuel, 
li^om these six boilers it is possible to add to the i 
steam from the coke ovens 60,000 lb. of steam an ’ 
hour. The whole of the steam from these boilers 
is supor-heated 200’ 0., and carried dbect into 
the power station. ^ ^ , 

In theWhinfield Power Station at Rowlands 
Gill there are installed four Westinghouse turbines 
fitted with three phase alternators working at a 
voltage of 6000. AU the semachines are inter- 
changeable. 

The electricity which is generated at 6000 
volts is passed through specially designed trans- 
formers, being suppued to the Newcastle Alloy 
Company at varying voltages suitable for use in 
their electric furnaces. 

As the station is run on a continuous load night 
and day it is found necessary to keep the trans- 
foimers cool by means of oil and water. The 
output of the station approaches thirty million 
unite a year. Spec^ transformers are installed 
for supplying power to the colliery for pumping, 
hauling, and lighting purposes. 

Electricity is aUo supplied for lighting purposes 
in the district. 


Ferro-alloys, 


The low tension current from the transformers is 
pasRed through the walls of the power station into 
the Alloy Company’s woria where it is utilised for 
the manufatcure of ferro-alloys and other pu^oses. 

In the early stagoe of the company experiments 
for the manufacture of ferro-silicon were carried 
in a small electric furnace. On the strength of 
these experiments larger furnaces were erected 
mi\[ to-day there is a 2000 K.W. furnace pro- 
duciug from 10 to 15 tons of ferro-silicon a day. 
During the last four or five years the following 
^ades of ferro-silicon have been successfully pro- 
duced : 25%, 50%, 76%, and also ferro- 
silicon of exceptional purity, containing 95% of 
silicon. There is at present under consideration a 
scneme for the production of one to two thousand 
w material for war purposes, 

have also produced carborundum in our 
ui^ces, but up to now this has not been done on a 
wge scale, 

fbe war Uiere was a furnace running on 
roiae which made one or Wo thousand tons of 


this material, but owing to keen competition it was ’ 
decided not to continue its manufacture. 

The next alloy to be taken in hand was ferro- 
molybdenum. Considerable difficulty was ex- 
perieimed in making this alloy on account of its 
very high melting point and the difficulty of 
getting rid of objectionable impurities. These 
difficulties have been successfully overcome and 
an alloy of excellent quality, testing over 80% of 
molybdenum, is now being produced. 

At the beginning of the war it was dis- 
covered that practically there were no stocks 
of ferro-chrome in the country. We were 
asked to make this alloy and within three or four 
weeks of war breaking out we W'ere in a position to 
supply our customers. Since then we Imve made 
lai^e quantities of all grades of ferro-chreme with 
carbon content ranging from 1% to 10%. The 
I % carbon grade has a very fine crystalline fracture. 

Two or three months after war breal^g out a 
large demand for ferro-tungsten set in for the manu- 
facture of high speed steel for munition works. To 
make this material we erected a specially construct- 
ed furnace house fitted with furnaces suitable for the 
manufature of this ^oy. We are now producing 
between 300 and 400 tons of ferro-tungsten a year, 
all of which is being supplied to steel makers in 
Sheffield. The alloy is sent out in a ground state 
or in small pieces as required. Considerable diffi- 
culty was experienced at first in breaking up this 
alloy. Th^e difficulties have now been overcome. 

Cuprous oxide. Before the war this oxide was 
all made electrically in Germany. At the present 
time we are producing between 300 and 400 tons a 
year. 

Our objects in putting up these works were 
first to utilize the waste heat from our coking 
plant and second the production in this country 
of the various ferro-alloys which were all be^ 
supplied from abroad. The value of this policy 
has been fully justified since war broke out, as 
otherwise great difficulty would have been ex- 
perienced in obtaining the necessary supplies of 
alloys to carry on munition work. 

I think that perhaps I have said enough to show 
how a waste product from coke making can be: 
turned to good account either in producing^ 
electricity for general purposes or for the produc- 
tion of alloys and for use in other processes 
in which electricity is employed. If we are to meet 
competition in the future, wc must be prepared to 
see that there is no waste of any sort going on in our 
works. 


Yorkshire Section. 


Meeting held at Queen’s Hotel, Feeds, on Monday, 
January Sih, 1917. 


PROF. J. W. COBB IN THE CIUIE. 


NOTE ON A DANGEROUS OIL USED IN A 
WOOLLEN MILL. 

BY THOMAS PAIKLEY, F.I.C., AND B. A.BDBKBLL, P.I.O. 

The ofi which is the subject of the present note 
was being used as a wool oil by a fitoi manufac- 
turing wooUen goods. During the process of 
manufacture, it was observed that white wool 
when oiled in the usual manner rapidly began to 
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Iwftti. and would no doubt have eventually fired if 
it had been left unattended to. If was therefore 
^Qaacalde todetenuine the nature of the oil and its 
consequent risk of fire. 

The oil gave fclui following numbers : — 


i 


Rfea fatty acids (as oleic arid) ST-C 

blttapoiiifiiible matter I’d 

(^ot(»n seed oil none 

Iodine value 138-0 

Yield «il’ iiisuluLle bromidos (in.jjt. above 

200’ <J.) . 40-1 

Siponifleatloa value 193-0 

Yield- of fatly aoiiLs hy s.a|»)nifyin 5 ;. dwompos- 

iog the soap arid drying at 100- C 98*2 

Iodine value of separ.ited acids 137-0 

Loss on heating for 1 hour .'it 310’ F dC-O 


Ignition p)int^ 40<J“ F. 


'^0 oil' thoi«*foj'e coiufistcd of fi*ec fatty aeids 
admixed with al)Out 12% of neutral oil. It had a 
decided' fihhy suioll and }l« fish or^in was further 
oondmied by the yield of insoluble bromides and 
their behaviour on heating, as they did not melt at 
200"^ C., at wliieli temperatui'e they began to 
bliteken and detioiuposo, whereae the Kcxabroin- 
icfce from linseed oil melt to a eloar liquid at 
about 17H'M.’, 

The iodine value and the loss experienced on 
heating showed the oil to be quite unsuitable for 
USB in a woollen mill aud this deduction was 
completely confii’incd in actual practice, as the 
use of this oil nearly involved a serious fire. 

We have examined a largo number of oils for 
the* linauwHice Companies but have not met with 
a sttnilav oil. 


Discussion'. 

Mr. W. Mc.D. Mackey was suraiTHed to find 
SO; much of tlift oil volatile at 340® F. He would 
likerto know the composition of the distillate, and 
v^ther any water was present. He thou^t the 
use of such an oil would make the yam sticky. 

Mr. X. K. S. Dixon said there were large qnanti- 
ttes of fatty acids of all kinds on the market at 
present, among them fish oil fatty acids. The 
gl^ei'in wae required for explosives, and the 
resulting fatly acids were being used for a variety 
of puiposes, but this was the fii^t time he had 
heard of fish oil fatty acids being used (except as 
an-adulterant) as a wool oil, for they were undoubt- 
edly dangerous, lie was not altogether surprised 
at the loss on heat ing at 340" F. In his experience 
it was almost impossible to obtain a constant 
weight when drying fatty acids of any kind at a 
temperature above il0®C. 

Mr. II. T. VicKKiis did not think the iodine 
value a reliable criterion as to whether the oil 
would heat. It only showed the total possible 
absorption of oxygen and gave no indication of the 
rapidity with which oxygen was absorbed, which 
was the real cause of heating. An actual test in 
a Mackey’s tester would be more satisfactory. He 
thought it possible that this oil might produce 
“ gilding ” which was quite different to heating. 

Mr. J- F. Baiines said that in his opinion many 
cases of spontaneous heating were caused by the 
melting of oil with Jive steam in the casks ; when 
thei reaultihg oil and water were put on the wool 
it was more liable to heat than the oil by iteelf. 

l/Br. Wif. Kushby said that it was a common 
ptfRdiee in the United States to use emulsions 
11 ^%' 1^' oil and water wiHi a little boi-ax. 

jffJ^jdently was not a danger to have 
vf^jfcr preaiot with oil on the woei-fibre. 


Mr. Burrell replied that the los& on heatipir 
wae certainly abnormal ; it was not due to ti^^ 
presence of water. He regretted that the stQaU 
quantity of oil placed at Hieir disposal did not 
permit of an investigation into the nature of thi; 
fatty acids present. He not think, howevei 
that there could l>e any notable prc^c^ioB of 
either Unolic or hnolenic acids aa the inaohible^ 
broiiwles from these acids melted a^ont i7&°c 
whereas those obtained did not melt at 2^V', 
and on further raising the temperature began 
docompcee. 

The oil was not distilled but heated in a fiat- 
bottomed basin in an air oven kept at 34(1'=' p. 
This temperature hod been- selected because it 
was the minimum flash point afliowed by tte 
Insurance (’ompanies for oils used in woc^en 
DiiUs. The loss of weight took place in a aoii- 
oxidising atmosphere, viz., the oius own rapom ' ; 
when a free current of air was passed throu^ th^ 
oven it was not so great, as it wae couuterb^ncf'd 
by the gain of oxygen in the residuum, whii b 
assnmeil a hard, vamish-like consistency. Oteii- 
acid was usually regarded os a non-volatili^ 
substance and required a temperaiture of about 
482® F. (250® C.) to distil in a current of super- 
heated steam, but when heated in an air bath nt 
340® F. it lost about one-third ot its weiriit. 
Some of the clcth oils which contained from 30%— 
50 of free fatty acids would lose at least a quar- 
ter of their weight when heated under siiQihvr 
conditions. He agreed with Mr. Dixon that it 
was veiy difficult to attain a constant weight 
when heating free fatty acids. A ^ood iUfistrafiiiii 
was the washed insoluble fatty acids from butter 
when dried at as low a temperature aa 100® C, 

The iodine value was of jgreat use in deter- 
mining the safety or otherwise of wool oils ; it 
was tne measure of the capacity of the oil for 
absorbing oxygen and therefore of its dfyiiu: 
tendencies, and Gellatly had shown the iniiiBat^ 
relationship which exists between drying oils and 
their tendency to spontaneous combustion whtu 
exposed to the aii in a finely divided state, as 
spread on >vool. Woollen inanufactiu^rs rightly 
objected to such oils, as not only was there th? 
tendency to spontaneous combustion but they 
spoiled the yam by gumming.” With this oil 
thewoolhad not merely ” ^Ided ” but had actually 
clwATed and the mill itself might be regarded 
the cloth oil tester. 

In this count ry the use of emulsions or ” cre£«n« ' 
was still in its infancy, but no doubt the present* 
of water along with the oil would tend to increfc'^ 
the heating effect. On the other hand theii' 
experience of emulsions was that they were 
generally made from a safe non-dryung oil such 
olive oil. 


NOTES OK TH E WOBKINO OF A DUST FlBEr’ 
BOILER. 


BT C. A. KING, M.SC. 

Ducii^ recent years much discussion has taka' 
place on the necessity for improved uMlisatios « 
fuel ot every grade, and with this in view it 
be of inter^ to note a recent appUtmee, whW 
makes use of low-grade raw coal for steam-raW"!; 
purposes. 

It is wen known that in ordinary boiler ' J 

the coal lies on iiie grate in a fairly thick oei 
with irrcgnlar contact with air, so that inunediat* 
after firing, the supply of air is insufficient, re*" !! 
ing in incomplete combustion and the 
of smoke; and' latter, wiiejr the volattlfe matter 
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hM been distiUea ofl excess of air passes 
tlie coal conditions giving rise to 

‘S^rnWeS-’oI-eMlieal. 


the other hand, with gaseous firing, the 
°6iistibie matter, in the form of gas, comes 
"Z hftimate contact with the air supply and is 
5 toned without the necessity of a large 
" cL of air ‘0 ®nsure complete combustion. 

“ The method of firing tte type of boiler to Iw 
1 can be regarded as liemg mtermediate 

two Conditions, the^etter admis- 
1 ;Tnf fuel and air being secured by CTmdmg the 
■mi to a l erv fine dust and blowing the rcquir^ 

■ i.rrA of coal-dust and air together into the 
Sion ebi m her of the f, oiler. It will 
c“dily *be .seen that the. particles ol coal are 
h,J,ueht into much more intmiatc confwrt with 
air t£m in .standard steam boiler practice. 

(Mmmerciallv and scientifically it is important 
fint, fine coal, whioli is a positive source of danger 
trhpn left in mines, and is unsaleable at tiie present 
ime hr reason of its high ash <,-ontent, and its 
vine too closelv on hoiler gratw and in gas 
i^roducers, can be successfully used. 

The Bettington boiler (see fig.) is an example of 



Small coal is fed from a storage hopper 

^ variable worm gear, into a 
which also acto as a fan, drawing 
^ an* for combustion of the coal from a 


tubular air heater above the boiler. The pulver- 
ised coal, carried along by the air current 
a separating chamber, across which is stretched a 
sieve to reject the coarser particles, is burned at 
the mouth of a water-cooled vertical nozzle. The 
heated air, in addition to regenerating some heat 
from the flue gases, to a certain evt^t dries the 
coal as it passes through the pulveriser, preventing 
clogging of the screen. 

The dust as useA is of such a finene.s.s that 80 
of it Avili pass through a sieve of 200 meshes per 
linear inch. 

The boiler proper consists of concentric vertical 
rows of tubes terminating at tne loAver end in an an • 
nuJar metal chamber, and at the upper end in a 
drum, the combustion chamber being formed by fire 
bricks of semicircular shape lining the innermost 
i ring of tubes. 

Tlie fiame and hot gases traA'cl vertically up 
: the central axis of the boiler until, nearing the 
drum, they are turned down and \inder the fire- 
brick wall, passing again vertically amongst the 
water, superheater, and air-heater tubes, and 
; finally to the chimney. It should be noted that 
in the vertical design the action of p'avity causes 
! the coal-dust to travel the combustion cliaraber a 
second time, whereas in a horizontal or slightly 
‘ incUned installation the dust tends to fall out of 
: the combustion zone under this influence. 

The function of the firebrick lining, apart from 
acting as a boundarj" for the fused ash poHicles, is 
to retain a sufficient quantity of heat to re-ignite 
the fuel mixture after any temponiry .'stoppage. 
Its use also prevents short circuiting of the gases 
around the tubes, and thus gives an increased 
length of contact for the combustion process to 
take place. The incandescent surface of the 
brickwork may also tend in the direction of more 
complete combiistion . 

Tho ash of the fuel in its passage through the 
furnace of the boiler is converted into a semi- 
liqtud spray, which co<ale»ccs on the lining, slowly 
trickles down, and drips from the bottom edge 
into the ashpit, from s\ hich it is raked out at inter- 
vals. It is of obvious advantage to use a coal 
the ash of which has a low fusion point, or to 
modify a refractory ash by suitable addition to 
' the coal. Man>' analyses shoAV that this 
' (linker contain*; no combustible matter, and 
' theoretically this is excellent, but Avith furnaces 

■ of this typo it is usual to find in practice that a 
I certain proportion of the coal is not completelv 
' burnt to ash hut passes out of the boiler as a coked 
j dust containing up to 40% of fixed carbon and 
1 sometimes up to 5% of volatile matter. This is 
1 undoubtedly only .a (question of ae.s]gn, hut at the 
I present time a dust catcher may sometimes be 
i usefully installed. 

i The uUimato t.est of the effi( ienr-y of a boiler, 

: however, Ls it-s ev«aporative power. It Jias long 

been the custom to compare bodeiw upon tne 
' basis of the number of pounds of water %'aporat^ 

■ hv each, per pound of fuel, but tins is hkely to bo 

1 deceptive, especially if, as seems probable, coals 
. of nmch inferior quality are brought 
i The true efficiency of a boiler is represen^ hy 

the number of heat units wlmh arc m 

^ heatinir the water and converting it into steam 
^ compared with the total number of heat unite 
i supplied in the fuel used. In the re.snlte of the 
1 teste below both methods of expression are 
! given. 

! On one day two teste were made. No tetemp- 
; tion of the ordinary working cototion todo 
1 excent that the coal was weighed And the 
i meatrared. Temperatures and procures at van^ 

noints wore also taken throughout the test. The 
i ISlter X run at about normal load for 51 hours 
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(Test I), and then ior two hours with 30% over- 
load (Test ID. 



Normal load (12,000 Ib. mr ‘hour 

100“ C.) 

Test I. 


Jtitd ai 


Coal 

Water from 44" C. to 160 lb. 

and 108*6" €. super heat . 
Water from and at lOO® C. . 
^iler efflciency=76'9%. 


In hrs. 

per far. 

per lb. 


coal, 

65cwt. 

13441b. 

- 

5345 galls. 

9718 lb. 

7.231b. 

12300 Ib. 

9.151b. 


Overload. 
Test II. 


i 

i 

In 2 brs. 1 

lb. per hr. 

per !t, 
C<Hl, 


3i cwt. 1 
2712 galls. 

1736 

1 13660 

16544 

1 

T..n 

9*53 

Water irora 72*8" C. to 160 lb. ^ 
and 111*8" C. super 

Water from and at 100 C. 
Boiler eilcieney=804)%. 


Distribution of heat. 


KcUi&ed by air heater 
Loss io flue gases . . . . 
Loss by radiation 


Normal. 

Ovorlttid, 



0' 

08*3 \ 


69‘1 1 

6-8 1 

176-9 

0*1 SO'O 

1-8 J 

1 

1*8 f 

1 16.8 1 
fl.S ) 

[SM 

2*1 


In neither test is the toiler credited witli liwt- 
inc the water from the temperature m 
main (12“ C.) to the temperature m the feedwater 
tank, nor is it debited with the power consumed 
by the pulveriser (20 E.H.l’.). 

Mention has been made previously of a port on 
of the coal iiassing through the boiler and 

its escape without bel^ completely burned. 

Doubtless this is due to the lai^r ™rWes o he 
coal dust not remammg m the boiler 
riently long to ensure therr complete combiiation. 
TheoreticaUy it is true that the larger pa^id^ ^ “ 
be swept out of the combustion ehan^er wone 
than the finer dust. It may be a^umed thatu 
^1 dust and air issue from the burner nozz e . 
SI same velocity, the eoal tost only bemg a! or 
one-twelfth of the weight of tho air 
less by volume. The finer dust wdl 
pletely burned andlose coiwiderable weigh ■ j 
as the heavier particle, in spite of its 

momentum, wiU tend to be stopped 
in its ascent by gravity and, tum^ e«“ 

accelerate its exit from the combuston [ 

exceeding the velocity the downward stream^^ 
gas. This view is suppoited by examination oi 
interior of the boiler after a long tM 

brick lining is seen to he most worn away ^ 
more than half way up the tubes, the com 
being that a considerable proportion of thebur 
mixture has mushroomed over at t^* 

It was thought by reducing the ^PPly 
what that a higher tempemtnre “^t be ^ 
tained in the fur^ce, anif the 1*1?“ use »t 

rapidly burnt. Unfortunately the ctoI 
the time was very wet, cloggW m pot 

and on the sieve occured, and the question 
yet been decided. , . „ the 1'"* 

This fiMdi emphasises the part pla^ by 
air in the drying of the fuel as it “ but i® 

The boiler has good steaming properties, 


To!- 
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tube beilers, with tubes arranged to provide circu- 
lation of the water, this might be kept under 
control, but where there was no definite circulation 
of water, intense local concentration might occur 


with all high temperature boilers, soft 
coi^on ^ used to avoid scaling and conse- 

water 

(160 lb.) cAn be raised vrifchin thirty ! of wat^p, intense local concent] 
from lighting off, and the manipumtion is j crystallisation of salts and as a result, burning 
simnle, the firer only having to alter the l oj. explosion of tubes. 

' ^Sianical regulation of the coal and water feeds | fact that there was not a definite course of 

to the variation in load. i circulation, constituted a distinct weakness in this 

Convenience from floating coal dust has | boUer. 

. tji observed, the boiler house beii^ clean and j would be interesting to know the author’s 
rm- T\- A * • experience on the life of the firebrick lining, also if 
^ Af-knowledgment is made to The Directors of i ^ny attempt had been made to employ a lining of 
♦Vo Vnmlev Iron Co. for permission to include the i ^^e same type as the ash of the coal in use, i.e., an 
readt« ^sts, to M^a^^er and - - 


Chalmers, Ltd., for the use of the diagram. 


ADDBNUUK. 

The method of obtaining the balance sheet of 
1 the various parts of the boiler depends on 


: acidic brick for coal with an acidic' ash, and atcc 
fcrao. 

Mr William McD. Mackey asked if the boiler 
was intended fora poor coal, i.c., a coalhigh in ash, or 
was it intended that good coal should be ground. 
In the case of a poor coal be considered that it 
A of in the various pares oi one ooiier uepeuua on ; was better to wasli it and then use itinthe ordinary 
r ^nnVatares and amlyses of the flue-gases being 1 way as a boiler fuel, or grind and coke it. In pit 
IXn at tte Sme time at various points. The ' practice about half the coal was sold at above cost 
Liationshin of these to a conventional temperature ; price, and the rest, the small coal, below, and it was 
^ nnmSion worked out by Bunte, gives the loss : tliis that was wanted for coke making and ordmary 
nf heat in the flue-gas at that particutar point as a | boiler fuel ; but the smallest, (he fine slack a^ , 
nrreentage of the total heat otcombustion of the ; smudge, contained the bulk of the dirt or ash. 
mel Correlated with figures obtained from the i The dirt came from the partmgs m the seam, from 
Inta’ heat in the steam raised, all in terms of the j the roof, and from the floor, and could be readily 
npr/entaee of heat in the fuel, a simple calculation | washed out of the small coal, except m the 
Ihen separates the heat retained in the various ; cas^ in which J®* 

parts of the boiler. , , , 

Thus in the present example on normal load : 



Heat 

lost from. 

Heat 

retained by. 

1 

O' 

% 

(a) Stipcr^eAUr (cilc. Iroia super- 

— 

! 6*8 

(B) Boiler, super-heater, radiation 
(enterlna air heater) 

18-6 

81-4 

(c) Boiler, super-heater, radiation, 
air heater (leaving aii heater) . . 

16-8 

83*2 

(p) Boiler, super-heater, air heater, 
Cheat in steam) 

- 

76-9 


Therefore 

Loss by radiaiion*C — D = 6'3 

Retained by air heater- C — B * 1*8 
Retained by Buner-heater=A = 6*8 

Retained by boUer=B-(6-3 + 6«8) = 68-3 
Lobs in flue gas»(100— C) *= 16‘8 

100-0 


Discussion. 

Tlie Chairman called attontion to the economir 
importance attaching to the utilisation of small 
coal, and to the pract ical difficulties which were 
encountered in dealing with dust in boilers, gas- 
pioducera, and coke-ovens. respectively. 

Mr. Moss asked what was the hoi*se-power of the 
pulveriser ? 

Mr. B. G. McLellan said that he had made some 
tests on a Bettington boiler a few years ago. With 
good coal it had been frequently observ^ that the 
cost of preparing coal, drying, grinding, etc., more 
than counterbalanced the increase of efficiency 
obtained. With low-grade coal, which was the 
i*ational fuel for this type of firing, there might be a 
^ater mai^in, but then there was a tendency for 
the name to go out, and for the combustion to be 
mcomplete, as was shown by the clinker being 
by particles of coke. 

JOT this type of boiler where the flame tempera- 
tJv ^tttense, the use of a soft water was impera- 

. jB®: Jti absence of a natural supply, this meant an 
softener • under regular chemical 
upervision. As evaporation proceeded, concen- 


^ ‘fation of 
®(t«ne(l water. 


took place in any boiler usii^ 
In Lancashire boilers and water- 


coal. He agreed with Mr. McT.ellan’s remarks with 
i reference to the action of the fine ash on the brick- 
i work of the furnace. 

! Mr. 0. D. Finn asked for a description of the dis- 
i integrator and also what amount of moisture 
<taused this to clog. In coal washorics the fine dust 
' waah^ away from the coal was allowed to settle 
; out from the water; he wondered whether this 

• would be of any use with these boilers. 

' Mr. F. Miller said he understood that it was 
I impossible to store coal dust owing to risk of 
' spontaneous heating. In the present instance, 

^ however, the coal was gi*ound immediately before 

* use. He also had seen it stated that it wa« impos- 
1 sible to screen the coal it if contained more than 1 % 
i of moisture. Mliat was the life of the fii-ebnck 

; lining ? , , j a.. 

j Mr. DoroiLL asked it the boiler was adapted to 
: fine coke bree/e ? i. 

' The Author replied that it was mtended to snow 
; an impwved method of slcam-r.aising by iwmg 
low'-grade small fuel, though with good coal an 
; increased efficiency over ordinary practice would 
I be obtained, hlne coal, which was otherwise 
: wasted, either in the mine itself or on washing 

I plants, could be used if siiffioiently dry. ( oalcon- 

■ taining up to 14% of moisture had been success- 
fully burned though necessitating a rather laiger 
excess of air to prevent clogging in the 
It was pointed out that air at 60 C could carry 
19% of it® volume of water vapour, much mow 
than was contained in the coal, and the d^ 
passing to the screen was found by direct detemin- 
ation to be perfectly dry. Coke brcraie would have 
to be much more finely pulverised than coal to be 
satisfactorily used. , „ ^ 

The pulveriser was of the rotary typ«> 
blades lasting; about three months. Durmg the 
first test the power consumed by it was 29 RHC, 
which would correspond with approximately a /o 
of the steam raised, assuming 16 lb. of steam per 
kilowatt. No tendency for the flame to go out had 
been noticed during a period of two 

Definite ciiculation of water m this boiler wim 
doubtful, and the ne'^Pssity tor the use of 
water had been noted. The life of *1*? 
lining was not a simple question of the 
Sfity of the ash as compared with the 
though^ that was important, (he physical structore 
and'^ievious treatment of the clay bemg also 
prime factor. 
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Commuaications. 


NOTE ON GHEE. 

BY K. C. BROWNING, M.A., AND St. rARTFTASARATflT 

(GoTemmcnfc Analyst’s Laboratory, Colombo, 
Ceylon). 

1* two papers (Analyst, 1910, p. 343, and 
p. 392) Bolton and Revis give figures for the 
Rewbert-Meisd value of ghee. They state that it 
is"asually approaching ar even exceeding 30. 

K^ava Menon (J. Soc. Chem. Ind., 1010, 1428) 
finds a Reichert-Mcissl value of 25-7 for cow ghee 
and 18*24 for buffalo gheo. These samples were 
madd ftt the author’s home and were thus genuine. 

K.H. Vakil (J. Soc. Cliem. Ind., 1015, 320) finds 
that the Reichert-Mcissl values vary fi*oin 20 to 2o. 

writers of this note have frequently bad 
-samides of ghee which appeared to be genuhie 
this analytical figures) but which had Reichert- 
M«issl numbers lower tban those of Bolton and Be vis 

They have therefore prepared samples of ghee in 
f'lre laboratory, from eow's and bunaloes milked 
under their personal supervision. 

The following is a typical example : — 


8ampl?. 

Origin, i 

Eutyro' I 
refracto* 
meter ' 
re4w3iTig 
at 40*0. 

Oleo- 
refracUi- 
meter at 
45*0. 

j ra.pt. 

.\€id 

value- 

Rclciiert- 
KeiasI 
; value. 

1 

Buffalo ' 
Cow 

i 44" 

45-4" 

; -28" 
j - 23" 

1 43“ 

i 

j 0-83 

1 0-48 

. lS-9 
: 22-3 

i 


The Eeic'hcvt-^reissl numbers of tour Imffalo 
ghees prepamd in the laboratory were 18‘0. 
18-«6, '27 0, and aO-2. 

Reichert-2Ieis.sl numiiers of cow ghees also pre- 
pared in the la lioratory were 21-1, 22-3, 23-9, 20‘9> 
and 20 £1. 

Bhees prep.ired fi-oni imported frozen Australian 
butter had Keicliert-.Meis.sl values 294 and 28-0 
respectively. 

It will thus be seen that it is quite possible for 
genuine ghees to have Reiehci-t-HieissI values well 
below 30, 

The wrilem’ experience is that the oleo-iviracto- ; 
meter is most valuable in the preliininary ex.ainina- I 
l.ions of ghees. ' 


ORtiASre VULf'ANISING ACC’EBER ATORS. 


BY n. SPENCE. 

Ifi view of the world-wide piiblieily given in 
recent times totiie above subject it would seem to be 
no loiter amiss, but. indeed, desirable to put on 
record a few facts in refutation of some of the vcr>- 
erroneoiis statemenls which have appeared in the 
liteature of tills subject. Tlic various ivTiters 
Teviewim? this suhjei-t, and in particular Dilmar,' 
Gotaob,® King,* Peachey,* have all, without excep- 
tion, assumed that that wliich is not prociainied 
from the house top is not known, and from these 
faulty premises have drawn _ certain equally 
erroneous yet sweeping conclusions which it has 
been my intention sooner or later to nullify and 
correct. . I shall take the various references in the 
order in which they appear. 

Dttmart in that part of his article which deals 
.wif^ fhe subject of organic accelerators refers to the 
firgtpatent apriication*onthis subjectas follows - 
“ 'file Idthof IWvember, 1912, marks an important 
tomkig- point in the development of the rubber 
indiMtrv. For on the publication of this patent 
there began a systematic hunt in Gennan, Russian, 


Austrian, and in American rubber ft, 

organic vulcanising accelerators. TWe Ice pj, 
broken ; the practical value was ^ tedOgnisea,- 
This patent deals with the vulcanisatioli of natnai 
or of synthetic rubber using piperidine ot its hoBie. 
logucs as accelerators. ■ 

In similar, if somewhat more modesMatStiage 
Gottlob* describes the discovenes of ihe Elba. 
feldParbentabrik, and inall the subsequent patent* 
dealing with the subject, of the vuicanfeatioh of 
natural or ot sjmthetic rubber by this company tbj 
novelty as well as the scope of their discoveries ate 

described in no uncertain terns. 

In the article by King* dealing with this subject 
it is stated that the use of organic accelmtots 
dates from the discovery of synthetic rubber. 

“ This product cannot he vulcanised without He 
addition ot some of the organic catalysers." . . , 
“The first patent granted for an organic acceleraftt 
was to Baver & Co. (German Patent 265,321, 
November I'eth, 1912) for the use of piperidine." 

According to all these authorities then the 6ii 
corerv of the principle of vulcanisation whetbet 
ot natur.vl or ot synthetic rubber by means d 
organic catalvsts dates from tlie disclosures ot fc 
Elberfcid Farbenfabrik in November, 1912. Aad 
bv reason of the sources ot the information I im 
iriclined to believe that this is true so far as Europe 
in general and Germanvin particular arc coin omei. 
Blit as one who has studied this aspect of vnlcsuii 
atioii, continuously, for the past several years, botii 
scientiflcaliv and mdastrialiy, I must take eveep- 
tion to tlieir generalisations as tar as Amerey 
concerned. Tiio “ systematic hunt 
Ditmar refers to, took place in Amenca not alter but 
several voars previo\;s to the first disclo.5ure in 
German patent literature to which he refers, awl I 
hope to demonstrate that tliis field had been 
covered and the scope of the discovery* 
lone before the Elberfeld Farbenfabrik had em 
commenced to investigate this subject. , AUtheif 
claims as well as those of others to novelty m tbs 
connection can readily be disposed of, coming in 
they do at this late date. 

Substantial proof ot my assertion is indeed to b, 
had from a careful analysis of my own prcyibmly 
published work on the subject of vulcanis&tioi!. 
In the Kolloid Zeitschrift* of 1912, more than sir 
montlis before the Elberfeld Farbenfahnk maio 
application for their first patenton this subjectiaa- 
scribed certain experiments the significance 0 
which pas.sed apparently unobserved even ty m 
chemists of the Elberfeld Farhenfabrik. In »is 
communication 1 wTote as follow’s:— ■ 7»1 ore than 
vear ago we prepared .samples ot two careiui/ 
chosen' mixings. Both mixings were made trom 
partially purified rubber with about 9 %of sulp™'- 
In order to make the investigation as comprehM 
sive and complete a, possible the tw'O mixmp ^ 
purposelv chosen so that two quite dKtincft typ 
ot compound as different as iro-ssible £ 

perties w’ore obtained. The first wM a m 

compound deteriorating rapidly ; t>ie 
other ha)id, teas a qmck-iMring mtxing 
from experience would resist , 

fimlelv Two compounds of the 

character ns -No. 2 were prepared ; both 
pounds contained about 9% of sulphur and n t 
from mineral compounds." ^ ,„i„mi.Bt, 

A moment’s consideration of the 
italicised by any chemist of 
familiar with his subject sho^d at 
evident the fact that the accelOTation of 
aation in the two compounds described ronm 
been produced by novel methods, M 
organic in nature, for the use of ^harg^ 
nesia, or of any of the accelera^ the*®* 
espressly precluded. As a matter . i % ei 

ot these two compounds actually 
piperidine, the very substance rM^ed m jju 
German patent of November Iflth, Ifll*- 
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i„ fnr the niisjnf! was as fdlloliis Planta- 
lOOpts., 10 pts., proferidine 1 pt. 

>t„Tthe use of pipendme in this i^mg the 
Ste riven in Table*^ t. of the coinmunieation re- 
1 t?, would have been utterly impossible, as I 
well before I made'the test, while debat- 
Tn mv mind as to the best type of compound 
1 ^celerator to use for these experiments on 
Lotion at low temperatures. , 

regard to the discovery of vulcanisation 
.«ti„>tic rubber by means of organic accelera- 
rlt a^cmdited"^ to the Elberfeld Parben- 
iHli The vulcanisation cf theseproducts by this 
was actuallv carried out and successfuUy 
nmnlished by me both for isoprene-caoutchoue 
,1 for the dimethylcaoutchouc from pmacone at a 
II. when the large industrial concerns in Germany 
■Med in the study of the synthesis of india- 
liber were m the dork as to their lack of success in 
‘ vu]c.misation of their products. The proof of this 
ertion and the complete vindication of my 
sition with reference to the subject in general I 
1 content to leave over until a later date. At 
it time I will also bring evidence to show that 
(11 the reagents claimed by Peachey (English 

tent 4263ofl914)wcreknowntomeandhad been 

pd by me both scientifically and industrially 
rcral years before his application was applied for. 
In conclusion, although it cannot be denied that 
Tinany has taken the lead in many of the dis- 
\ cries of science in its application to industry and 
t)ie present instance has again sought to estab- 
li lier priority in invention, I believe that I have 
vady brought out enough evidence to refute her 
lims in this instance and to show that, notwith- 
mding her silence, America has not been asleep 
it on file contrary took the lead in the discovery 
this one fundamental principle of vTilcanisa- 
m which has only now become universally 
regnised. 


ipitmar, Gummi-Zeitung, 21, [17], p. 425 (1915). 

Uioitloh, Oummi-Zeituag, 3g, [14], p. 803 (1916). 

•Jtlng, India Rubier Joianal, 51, [131, p. 440 (1916). 
‘Poachev, ludia Rubber Journal, 62. [13], p. 003 (1916). 
> Oer.Pat. 265,221, Nov. 16. 1912, Elberfeld Farbenfabrik. 
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Industrial Notes. 


3MMITTEE OS GLASS AND OPTICAL 
INSTRUMENTS. 

die Advisory Council of the Government's 
partment of Scientific and Industrial Research 
c added te the list of their technical Committees 
Standing Committee on Glass and Optical 
ti'uments. The membership of the Committee 
111 present as follows : — Professor H. Jackson 
lairman), Mr. Conrad Beck, Professor C. V. 
' Mv- P. J- Cheshire, Mr. A. E. Conrady, 

A. 8. Esslemont, Mr. J. W. French, Dr. R. T. 
izchiook, F.n.S., Sir Howard Grubb, F.B.S., 
ir: X?', Dr. T. R. Merton, Professor 

"ii ™™olson, Captain Creagh Osborne, B.N., 
■ w.h'. S>tobart, Mr. J. Stuart, Mr. M. P. Swift, 
f Taylor, Mr. P. Twyman, Lt.-Col. 

1 ■ Wffliams, Mr. W. F. J. Wood. 

..j ® Committee met on December 11th, and, 
urgency of the problems 
e invpat,™atix.j respect of these essential 


Unno problems were referred. 

1.1) pirn ^ problems the more important arc . — 
iBi Ot,f “l^Cenals for glass and glass making. 

glassware for scienti&D and 
“iaustml purposes. 


appointed a series of Sub'Committees 


(d) Testing and standardising of glassware. 

(e) Workshop technique. 

(F) X-ray gl^ app^atus. 

(G) Optical calculations and lens designing. 

(H) Optical instruments. 

(j) Translation of foreign works on optics. 

This brief description indicates certain lines of 
investigation which have been brought forward. 
The Standing Committee does not propose to limit 
itself to these subjects^ but is prepared to consider 
and report upon the necessity for investigation 
in other directions, relevant to its terms of 
reference. Manufacturers who have experienced 
dilDculties requiring investigations for their 
solution in connection with the subjects of glass 
and optical instruments or who desire to make 
suggestions for special researches oiq these subjects 
are invited to communicate in the first instance 
with the Secretary of the Research Department. 
Great George Street, Westminster, S.W., who will 
direct the correspondence into the appropriate 
cbaimels for attention. 


ELECTROMETALLURGY IN THE UNITED 
STATES IN 1916. 

According to an article in the Jan. 1st issue of 
MetuHurgical and Ckfimical Engineeritig^ there was 
a greater commercial development of electrome- 
tallurgical industries in the United States during 
1916 than at any time during recent years. The 
heavy consumption of alloy steels formerly made 
largely in the crucible, the increased demand for 
ferro-alloys caused by the greater production of 
alloy steels, the shulling-oft of imports of ferro- 
alloys and other electrometallurgical products, like 
aluminium and magnesium, the high prices of 
metals permitting experimentation with new 
processes — all these are contributory causes of the 
recent industrial advance in electrometallurgy. 

Tlie installations of electric stool furnaces in 
America were approximately doubled in 1915, and 
the progr^ continued at almost undiminished 
rate in 1916. The chief trouble met with is a lack 
of experienced workers. ITigh-Bpeed tool steel is 
now being manufactured in 6-ton heats as a 
regular procedure, in contrast with the 100-lb. 
pour of the crucible. The heavy demand for high- 
speed tool steel and the difficulty of souring 
crucibles at any price has made the electric steel 
furnace an economic necessity. 

A considerable numbei’ of electric furnaces have 
been installed in foundries for the manufacture of 
steel castings. More installations are contem- 
plat<ed involving the use of the electric furnace in a 
duplex pi'oeess with the open-hearth or 
converter. Several electric furnaces are melting 
ferromanganese bcfc^re addition to steel. 

In Gennany — formerly the largest producers of 
electric-furnace steel — the heavy demand for tool 
steel has also resulted in an increased use of the 
electric furnace for, steel making. In August the 
production reached 17,000 tons per month, or six 
times the montldy production at the outbr^k of 
the war. On the other hand, the production of 
crucible steel in Germany has remained stationa^ , 
there being no new installations of any size. The 
monthly production of electric-furnace steel in 
Gennany is now double the crucible output. 

On a smaller scale there has been a heavy increase 
of ferro-alloy manufacture in the Umted States. 
TJiree new manufacturers of ferrosilicon started 
production during the year. At the outbreak of 
the w^ar about half of the domestic ferrosihcon 
consumption was imported, but now practically 
all ferrosilicon needed for consumption is manu^- 
factured in the country, and a small amount is 
being exported. To provide part of the 
furnace capacity a calcium carbide plant m. 
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Niagara was converted to ferrosilicon manufacture. 
I^urm^ the period in question the domestic con- 
sumption of ferrosilicon has doubled and is imw 
estimated at 45,000 tons annually. 

The largest domestic producer of ferrochrome 
waa able to supply the increased needs of the steel 
industry, but it is probable that if this producer 
had not held large stocks of foreign ore, there 
would have been a shortage of ferrochrome. The 
development of California mines has been slow 
and the average gr^e of the chiomite was too low 
for alloy manufacture. With other alloys, rach 
as ferrotungsten, ferrovanadium, ferrotitanium, 
and ferromolybdenum, there has been an increase 
of production and several plants have been 
established. There ia now sufficient plant capacity 
in fhe country for filling all domestic requirementa 
of ferrotungsten, and for the first time considerable 
quantities m tbe alloy arc being eTported. Exerts 
of ferrovanadhun have doubled since 1915. Most 
of the new producers are using the electric furnace. 
Ferrotitanium is produced at Niagara to the limits 
of plant capacity. A fair quantity of ferro- 
molybdenum is being manufactured in the United 
States, and towards the end of the year there was 
a inarked increase in demand for foreign shipment, 
which is believed to have to do with the lining of 
big guns. Fen'O-uranium wae produced commer- 
ei^y for the first time in the States, and may be 
added to the new products of the electric furnace. 

jUumiiuiim manufacture in the United Statos 
enjoyed in the past year maximum production 
and maximum prosperity in its history, the lead 
over European producers beii^ increased. The 
North Carolina plant of the Southern Aluminium 
Uompany, which in 1915 passed into the hands of 
the Aluminium Company of America, is expected 
to start operation in the near future. Further 
lareo projects for increased plant capacity are 
imaer way. The imports dropped to about one- 
tenth of the normal quant ity and exports doubled. 
There are no new producers besides the Aluminium 
Company of America, up to the present. J. W. 
Bichards estimates that by 1925 aluminium will 
bo third in importance among metals (measur^ 
by weight), and will be outranked only by copper 
and iron. 

As a result of operations started in 1915 several 
plants are producing very pure metallic magnesium 
on a small but commercial scale by electrolyse. 

Amoi^ new electrometalluigical enterprises 
electrolytic zinc looms large. There is the plant of 
the An^onda Copper Company at Great Falls, 
Montana, with a production of 100 tons of electro- 
lytic zinc per day, while as a residt of the Bully 
Hill experiments of the General Electric Company 
a $350,000 electrolytic zinc plant is bei^ erected 
at the Mammoth smelter in California. As in 
1915, there was in 1916 practically no develop- 
ment of electric-furnace smelting of zinc oro. It 
would seem that electrolytic zinc has the upper 
hand, and may be able to keep it, although in a 
measure its sudden development to a commercial 
process has probably been accelerated by the 
facilities of the Anaconda company available for 
placii^ an experimental development on a com- 
mercial basis. 

The electrolytic copper refineries that were hit 
so hard at the start of the war have all been 
working to the limit of their capacity. Electro- 
lytic rolling has also been successful with tin ; it 
has often be^ stated that Bolivian tin ores would 
always be out of question as the tin produced 
would be too impure ; the success of the combined 
tin smeltii^ ana electrolytic refining plant of the 
America|^&neltlng and Befining Company at Perth 
Amboy proved that the additional refining 
cost is by no means prohibitive, and the only 
reaeon w^y enlargements have not yet been made 
is the preset high cost- of building materials. 


HIGH VACUUM PUMPS. 

In a recent issue of the Journal of Frantt 
Insiiiuie, Dr. Irvii^ Lax^ulr, of the 
Electric Company, Schenectady, describes , 
new form of vacuum pump, which is characte^ 



Glass condensAtiou pump. 

by extreme speed and the high degree of Tacua 
attainable. In these pumps the gas is c&n 
into a condenser bv means of a bl^t of memo 
vapour, the action being similar to that in a atai 
ejector and in a Gaedc diffusion pump. Ti 
method by which the ga-e is brou^t into ti 
mercury vapour blast in the new pump ia baa 
on a piinciplo which differs essentially from tb 
employed in tbe steam ejector or Qaede piuiij 
In tbe new pumps, which are called “ condeasato 
pumps,” the gas to be exhausted is can# I 
the blast of vapour and is forced by gas frictiii 
to travel along a cooled surface. By inaintaiM 
this surface at such a low temperature that Hi 
condensed mercury does not re-evaporate 
appreciable rate, it is possible to keep the mercitf 
vapour from escaping into the vessel which ia be# 
exhausted. The action of tho pump therefoi 
depends primarily on the fact that all the ates 
of mercury striking a mercury-covered suriw 
are condensed, no reflection from the 
taking place. The pumps can be worked at' 
very high speed (3000 — 1000 c.c. per second^ 
even more), and there is no lower limit, other ti* 
zero, to which the pressure may be reduced B 
means of this pump, pressures lower than 10"* 
have been produced and measured. , 

One form of the condensation piunpi 
entirely of glass, is iUustvated here. 
vapour from the flask, A, is carried through a 
thermally Insulated tube, B, to tho nozzle, h. ^ 
vessel to be exhausted is connected to B- ^ 
gas from this vessel passes through the 
and tube, F, into tho annular smee, E. ^ 
this gas comes into contact with the ' 
vapour blast issuing from L, and is 
outwards and downwards against the wallfl w 
tube, C, and ia finally driven down into tbe ^ 
D, from which it escapes into the rough P . 
connection, N, The mercury which 
on the sides of the tube, 0, j^ssw back 
M into the bofier, A. This construction 
the condensed mercury parsing into the 
8pace» E, and thus the trouble 
mercury blast into the tube, F, ks avoid®®' 
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that a>« the no^, L, Aould be 

level ol the water in the condenser, J. 
■*" j-.ifnee between Ii and D must be sufflcienUy 
’''wS i^^tiWe quantity of gas can 
^ agamst flie blast of mercury vapour, 
s ^ tot a sufficiently large condeMing area 
< ^iQhed The other dimensions of the pump 
’ ' ^Hvelv unimportant. The pumps may be 
« f ’fX siM *e larger the piJmp the greater 
to of exhaustion. Such pumps 

ave been constructed with the tube, B, and 
title, L, in si*ea varying from i mch to 11 mch. 
‘“in working the pump, the mercury holier. A, 

, Sated either by gas or electru^Uy so that the 
IJrnirv evaporates at a moderate rate. A 
Someter m contact with tube, B, under the 
S insulation, usuaUy mdicates a temperature 
^ween 100° and 120” 0. when the pump is 
Sing satisfactorily. Under there conoitions 
hp mercury evaporates quietly, and no bubbles 
irft formed, so that there is no tendency to 
^umpine. With an electrically heated pump in 
the nozzle, U was f inch diameter, the 
aump began to work satisfactorily when the 
Seathig unit delivered 220 watts, but tho speed 
of exhaustion remained practically unchanged 
QTfln when the heating current was increased to 

about 560 watts. . ,a v* u .u -n 

The back pressure against which the pump will 
operate depends, however, on the amount and 
velocity of the mercury vapour escaping from the 
nozzle. Thus with 220 watts the pump mentioned 
would not operate with a back pressure exceeding 
60 bars (bar =*0-0075 mm. mercury pressure), 
whereas with 500 watta back pressures as high as 
goo bars did not affect the working. 

The condensation pump, like any other mercury 
pump, does not remove mercury vapour from the 
g^Btem to ho exhausted, (The vawur pressure 
of mercury at room temperature is about 2 bars.) 
By the use of a trap such as that shown at G, this 
vapour pressure may be lowered, and mercury 
vapour can bo entirely eliminated by the use of 
solid carbon dioxide or liquid air. 

The condensation pump also lends itself to 
eonstruction in metal, and two types of metal 
pumps are illustrated in the article rofeiTod to 
g. Franklin Inst., 1016, 183, 719—742). 


PLANT DEPRECIATION. 

In a paper before the Institution of Electrical 
Sngineers, Messrs. F. Gill and W. W. Cook dis- 
ussed the principles underlying tho computation 
•f depreciation of plant. Neither tho engineer, 
lor the financier, nor the accountant is competent 

0 settle the question in any particulai case, because 
lO obtain correct results there must be co-operation 
imong the thicc. The function of the engineer 
9 to provide the information necessary regarding 
he plant, such as first cost, residual value, and life. 
The financier has to furni^ information r^ai-ding 
he money, the amount available, tho rate at which 
it can be borrowed, and the rate that can be 
obtained for the loan of it. The accountant has 
ie provide accurate records based on the decisions 
M-nyed at, and to gee that the real results are 
neither disced nor hidden. 

Considering that this common method can best 
oe studied in the annual charges for plant, deter- 
3 ^ advance of coi^^ction, these axe 
a^lys^ these into four principal parts j— { 1 ) Return 
treated as a chaive, because no 
justified, except in special ciicum- 
lu'putting dovm plant that will not pay a 
innS^- capital ; (2) depreciation, 

^in ^ « ^®uewala ” or provision for diminution 

1 of laS:® P^*it in place and working by reason 
}. uses outside the owner’s control, such as age, 


wear, and accidents, and “improvements” to 
enable tiie owner to take plant out of commission 
before its physical life is exhausted in cases where, 
either from progress of the art or ^wth of toe 
business, it is economically advisable to do so ; 
(3) maintenance, or the cost of keeping plant in 
as good condition as is advisable, but not of 
renewing it ; and (4) operation, the cost of workin g 
toe pliwt. To determine the amount in toe 
annual charges for depreciation it ia thus necessary 
to estimate the first cost, residual values, and toe 
physical and economic lives of the different claeaea 
of plant. The treatment of the capital account 
must also be fixed and the charge for return on 
capital estimated. 

The reserves are preferably handled by means of 
two funds, for “ renewals ” and for improve- 
ments.” The calculation of the amounto to be 
contributed to these two funds must include toe 
interest wbich should bo earned by the money 
before it is required at the end of the liJfe. Ttoe 
amount which should be in the renewals fund ^ves 
the correct diminution in value, when considering 
the value to the owner, of the plant in place and 
working, at any period in its history. The amounts 
annually put to the two funds, renewals and im- 
provements, determine the correct charge against 
the undertaking for the purpose of assessing profits, 
fixing rates, and, under certain conditions, assessing 
toe value of the undertaking as a going concern. 

There are several methods of treatmg toe pro- 
vision for depreciation, but substantially toey 
reduce to the following : — (1) Maintenance method, 
in which no regular sum is put aside, the plant being 
maintained and renewed out of revenue exwndi- 
ture ; (2) reducing balance method, in which a 
uniform percentage is deducted each year off the 
reduced capital cost ; (3) straight line method, in 
which the annual charge is the ratio of one year 
to too total time or life ; and (4) ftinkiy^ land and 
annuity method, in which value b given to toe 
interest the fund will earn until it is wanted. 

The first method affords no means of calculation, 
b bound to be irregular, and since no charge can be 
mad© until a renewal actually takes place, is 
always in arrear unless and until a comideto 
renewal b effected. The second b very frequently 
employed to ascertain the amount to be allocated 
for depreciation at the end of a year, but it results 
in a rdatively heavy chaige in the early years and 
a very light one in the last years. 

The third method, as generally used, b very 
simple. Assuming the first cost to be £100, toe 
residual value £13. and the economic life 19 years, 
then £87 has to be found in that period, and 
for© all that is required is £4*68 per anniun for 
depreciation, the total charge, with £5 for retaro, 
bcii^ £9-58 per annum. But the pre^nt vwue 
of 19 annual payments of £9'58 at §% b £115'77, 
instead of £94*86, and the method does not 
the test of total cost. If £4*58 be set a^e 
annually, £87 will bo accumulated at the end of 
19 years, but since it b not pnident to leave money 
idle, interest ought to be and will be ^rned by the 
money set aside. If interest at 5% is 
the growing fund, tlieie will be at 
19 years not the £87 required, but £13^M, 
hence the yearly payments must be r^uced below 
£4*58 until the amount b just sufficient to accumu- 
late only toe £87 required. Thb needs an annoai 
pavmcnt of £2*85 for the 19 . , ,, - ^ 

It the earned interest be not added to the nma, 
but credited to the general revenue accoun^M 
is cener^ly the practice of those who uphold 
toe stmighlline method, the effect ^ 
the revenue, with the result that a h^er 
on capital is obtained, the interest earn^ by 
toe depreciation fund not bei^ required f<>r ™ 
plant. ^Thb b a violation of the 
a stated return on capital is to be 
more and no less, and the present value of aU toe 
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parents exacted for the plant is too great, 

Stead ol accumulating a fund 

is partly repaid each year, the value « 

•eoii^ at m-80, but the am^l cha^e^^ 

veftr, &nd tli6r6 is no condition 
the p^int which require a varying a^^l ch^ 
In the annuity method a part of the ^pi^ 
is repaid each year and a fund 

-capital outstanding, while m t^ atriOO and 
mlthod the capital remains fixed at £100 ana 
a fund is buUt up gradually agaiMt the md 
life, at which time, and not tiU then, the ^noy 
will be required either to repay 
to replace the plant. In both methods the tot^ 
charge is uniform at £7-85 per aim^, mad^P m 
the former case of the deemaamg 
and an increasing depreciation ®o“^“®“*- 
the latter of uniform etoges each year 
for return and for depreciation. In j. 

the present value of the aeries ^ 
fiM-Se. Thus they are both correct m 
satisfy all real requirements demarided by toe 
^ntfand being uniform can be >^dilv han^^j 
In practice it is not usual to v®^ ‘^® to' 
-fractionally each year ; the j' 

depreciation is geueraUy accmnulaW untd it 
wan^, and the sinking fund method satisfies au 
jequipements so far. 


ELECTROLYTIC HYDROGEN AND OSY'GBN. 

In a recent issue of the Engineering and Mining 
doumal L. V. Curran gives an account of the 
operation of an electrolytic 

pWt at too CopperhiU property of the Tennessee 

¥&e principal equipment is as follows : One 
■25-kw. %-volt direct current generator, d^t- 
ronnected to one 30-h.p. 220-volt fiO-cycle ttoee- 
nhase 900 r.p.ra. top-ring-motor ; iift^n oxygen 
Sydrogen generating cells ,■ two 50-cu. ft. capacity 
gSteiij two «ix3x5-in. two-stage tendem 
belt-driven compressors, 200 r.p.m. , one 15-h.^ 
220-volt 60-cycle three-phase 1150 r.p.m. “Ruction 
motor ; ten 15 X 48-in. drums, tested to 1000 lb. 
water pressure, fitted with right-hand connectioM ; 
flfty-fonr 15 X 48-in. drums, tested to 1000 lo. 
water pressure, fitted with 

two 4 X 10-ft. receivers tested to 300 !b. water 



pressure. T%e plan of the plant is toown ia th 

an iron tank 40 X6 X4i i|_ 
high, forming the positive electee, and tio 
A to. iron^tes, 36 x 391 in. high, forming ft, 
ndsativd electrode, an asbest^ rabno 
inaosinK the latter and preventing the ga^s ffom 
mixiew. The cells are spaced on 9-m. centres w 
enclosed to a cellioom' 18 X9 xS^ tt. high. 
water is kept charged with si^cient raustw soi 
to maintain a density of 26° B., about 75 lb. p*, 
ceU being required at first filling. 

The most economical rate of generation wti 
these cells is reached when toe “ *'7 

so the current is kept 40 vcti 

being required when cold ^d 36 xolte at ti 
running temperature, which is about LI J 
(54° C.). In order to minimise the tonger oitJn 
gases getting mixed, the equipment for collectiii, 
the gases from the ceU tops and for comprMmj 
into the drums and receivers is amnged entir* 
in duplicate, with no cross-connections, the schme 
of left-hand and right-hand connections fen, 
carried out on the compressor discharges and dna, 
connections, for hydrogen and oxygen respective. 
Further precautions are taken by w;atchmg tfe 
polarity of the generator and by makmg fieqnot 

are collected into IJ-to. manifoHt 
with rubber-hose connections to each cell, and m 
led into two gasometers which, as often as tilled, 
are pumped down by 

by the 16-h.p. motor through a hneshaft. The 
oxygen is pumped into drums and usM for welding 
and cutting and for certain ^®fv7 

The hydrogen is pumped into the hydrogel 
svstem,” consisting of two 4 X 10-ft. receivers, om 
at toe gas plant and one No. 1 sulphuric ad 
plant, approximately 800 ft. distant, toe twe 
receivers being connected by a 
toe acid -plant receiver the gas is piped 
the plant to i-in. and i-to. 'toes. bemg used at 
4 lb. pressure. Tlie pressure cam^ on the gas 
plant receiver is 200 lb. and on the acid-ptat 
receiver, 50 lb. Hydrogen « alw 
drums for use on work at the other plants mb 
places isolated from the hydrogen sretem. Lom 
pressed air is used with the hydrogen for l.»d » 
except where there are no air toes or wtere » 
work is particularly heavy, when toe oxygen s 
used. Hydrogen is also used with oxygen at tie 

welding shop in cutting. j Uo icub. 

The output of the plant was found fo b® 
of hydrogen and 97i lb. of oxygen per 24 .r. 
present hydrogen consumption is 14i lb., o , 
per week. It is therefore “«®®!f 
plant 1535 hr. per week, or °f. “®A,, 

The present demand for oxygen is l»i lb. per ® ■ 
six toys per week. Current u Ixi^K^t at p 
h.p.-yr. the power mput of the plant a 26^2 j 
first cost of the plant was $6287.4.- 
present operating costs are : 

Yearly operating costs. 

719.W 

Power. 26-2Sx?30xBl*4% 148748 

Engineers, 8007 hr. at 18jc. 7M,4J 

Intereet and depreciation, 12% 75j48 

Inipeirtor lines, 4558 hr. at ^ 

$3721-4* 

Total yearly expense 

At the present rate 6022-5 lb. of oxygen ^ 
4086-9 lb. of hydrogen are P®**JuToxyge5 

cost of replacing the service with v 

and hydrogen generated with zinc and acid 
be about $17,000. 
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j general 9 PLAMTj MACHINERY, 

Patexts. 

mid aimilar lod^ -■ /«<■ 

iZn imrmritiea. C. Hulsmeyer, Duaaeldott- 
SenK Germany. Eng. Pat. 8134, Mar. 
:U, 1914. 

steam is passed in an upward direction 
loush several separate spiral passages contamed 
a Mnii-al casing. The latter is enclosed m an 
casing and is provided at the top with an 
diet for the purified steam. The inlets to the 
S are closed by baU valves of different 
eights, the lightest of which opens when only a 
ttle steam is passing, the next h^vier when 
lore steam is passing, and so on. The odg^ of 
lio spirals have bent-over channels to facihtate 
to discharge of the oil or other impurities. The 
itter pass through openings in the coiucal casing 
jto a common pipe for each vertical senes of 
pollings, and pass thence into the lower part of 
ho space between the conical casing and the 
uter casing. An electric lamji is fitted in the 
mriaed steam outlet, which Is also provided 
rith a window so that the extent to which the 
team is purified can be observed. — W. H. C. 


ieMfgmator. .T. K. Mitchell and H. Morfey, 
: Barnsley. Eng. Pat. 17,567, Dec. 10, lOlo, 

L DEPHLEQMATOn tray or section for connection 
rith benzol and other stills is shown in plan in 
ho figure. It is constructed with a number of 



appornius ; -disorofion . P. T. 

iJTOfotd, and The Seay Syndicate Ltd., Man- 
chester. Eng, Pat. 17,672, Deo. 17, 1015. 

1 refrigerating apparatus of the type 

hoiS?' . ^1'™*'^“*'™ nitrate is employed as an 
ortos lor ammonia. The absorbent is sup- 
tintAi.>'*P?' ® .oorrugatod or ribbed surface which 
jouJ™ the pipes or passages fop the heating or 
hhVhral such [surfaces may be 
in a tier.— W. P. P. 


Grinding machinery. T. Breakell, Wirksworth, 
Derby. Eng. Pat. 102,631, Jan. 11, 1918 
(Appl. No. 478 of 1916) and Apr. 0, 1916 
(Appl. No. 6080 of 1916). 

In a mushroom type disc mill, a giinding disc 
is positively driven liy a sliaft having a universal 
joint, the disc co-operating with a controlling ring 
whereby a gyratory motion of the disc is pro- 
duced. The grinding may be effected partly on 
the face of the disc and partly on a step or similar 
arrangement for giving an action corresponding 
to crushing on the edge of a rcll. — J. E. 0. 

Crushing machinery/. R. E. Ellis, London. From 
R. W. Ibringle, Gatooma, South Rhodesia. 
Eng. Pat. 102,767, Feb. 17 and Aug. 11, 1016. 
(Appl. Nos. 2406 and 11,385 of 1010.) 

In a crushing machine of the type in which the 
crushing members compi-ise two concentric rotat- 
ing muUcrs of inverted conical form, with the 
annular space between them converging towards 
the bottom, the lower ends of the muUers are 
cylindrical and the outer muUer has a flared exten- 
sion at the bottom. A second iimer conical 
miiller is parallel to the flared end of the outer 
. mullcp and is adjustable axially so as to vary the 
discharge space between the mullers. The_ flint 
inncrmullermayberaisedand dropped periodically 
bv a cam operated by the driving mechanism. 

— W. P. P. 


Kiln; Recuperaihe . R. D. Pike, Richmond, 

Cal. U.S. Pat, 1,207,209, Dec. 5, 1016. Date 
of appl,, June 1, 1915. 

The exhaust gases from the heating chamber pass 
through a number of openings in the iiearth which 
register with rows of vertical flues through which 
the gases pass to a main waste gas flue below. 
The air to support combustion passes through 
rows of horizontal flues which alternate with the 
before-mentioned vertical flues, and heat exchange 
takes place between the gas and air. The air 
passes backwards and forwards through greups 
of horizontal flues and enters an annular flue in the 
wall of the heating chamber, from which it passes 
to the burners, which are spaced around the peri- 
phery of the heating chamber. — W. H. C. 


mtrifugal machine and method. L. P. Sharpies, 
Westchester, Pa. TJ.S. Pat. 1,207,230, Dec, o, 
1916. Date of appl., Apa 27, 1915. 

SUSPENDED revoluble bowl is provided wi^ a 
ittom inlet pipe, upper outlet pipes, and with a 
eftdvine device at the bottom. The lower 
pe is connected with a tank confining tho 
luid to be treated, which is drawn into the bowl 
f the suction produced by the discharra of 
porated Uquid through the outlet pipe.— W. H. t . 

traphite] lidmcants ; Method of «««' 

proditcis thereof. C. H. Bierbaum, ^ffalo, N.Y. 
V.S. Fat. 1,207,843, Dec. 12, 1916. Date of 
appl., Apr. 7, 1916. 

WET mass of pulverised graphite freed fwm 
apurilies is mixed with “ petrolene, stated. 
jS dUnted with oil and a solution of j^trolene. 
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Oropfttte crucibles ; 

_L_. J. B. Oarmichad, ^ignor to H. J. 
Harper. Seattle, Wash. ^.S. Pat. 1,2OT,|58, 
Dec: 12, 1916. Date ol appl., Jan. 28, 1916. 

Thk composition consists of a 
of nulverised class, 9 oz. of pulverised pn^ce, 
anyone quart ^of a saturated solution of sodium 
^c»te.— ^ . H. C. 

JtfeasitriMff Ike flow of fluids ; MctMand omiar^ 

lot . C. W. Humphrey, Chicago, 111. U.ti. 

Pat 1,208,159, Dec. 12, 1910. Date of appl., 
Dec. 17, 1915. 

TheJIow is measured by observing the differences 
which occur in the ratio between the expaMion 
ol a measured quantity of gas encl<^ed m a chamto 
under atmospheric pressure and whoUv surround^ 
by the Uquhh the flow of which is to be 
and the quantity of electnc current p^ed through 
a resistance heater in the enclosed chamber, wh^ 
the liquid is at rest and when it is flowing at 
various speeds. — W . H. C, 

Mixing and distribuling liquids; 

O. Schutz, Assignor to Badische to.. New 

York. U.S. Pat. 1,208,670, Dec. 12. 1916. 
Date of appl., Feb. 9, 1916. 

A TASK having a front wall lower than the other 
three walls is divided into compartmente by cross 
walls ol less height than the front wall and pro- 
vided at alternate ends mth openmgs. m Uqmd 
ia fed into ttie compartment farthest from the 
front wall, circulates through the compartments, 
and is discharged by means of capillary material, 
which is suspended from a bar above the t^ 
and alter dipping into the Uq^d hangs over 
the front wall of the tank. — . H, C. 

Dn/er ; Mechanical . H. L. Julien. Fr. Pat. 

^ 480,100, Oct. 29, 1915. 

The material to he dried is moved by a con- 
veyor substantially horizontaUy through the 
dryer. Air is drawn in by a fan at the top of the 
ca^g, near the outlet for the material, and pas^ 
transversely through the material to a lieato 
at the bottom. The air is passed repeatedly 
through the dryer from top to iwttom, bemg 
further heated at each stage, tiU fiimU^y escapes 
near the inlet for the material.— W. h. F. 

Separating uniform or mixed materials according 
' lo density or size of particles ; Apparatm for ——. 

j. Bernard and C. Vihert. Fr. Pat. 480,376, 
•' Dec. 2, 1915. 

The material to he separated is fed from the 
hopper, 26, to the conduit, 14, supplied with water 


by the pump, 21, and pipe, 24. Th® “*^8 
4,*^ carnra a member, 8, haying blades, 9. jjj 
suitable adjustment ol ttie relative actions of ««. 
trifugal force and of the current of water, mateii^ 
of any desired density or size of particle way l, 
caused to escape by the holes, 12, to collecfo,^ 
13 The water passes on to the conaui^ 15, aaj 
thenct to the tank, 20, which suppUes the puna, 
toveral similar separating apparatus may (, 
connected in series.— W. P. F. 

Pulverisalion of solid substances ; Process for ft, 
^ _ LT^Boidade. Fr. Pat, 480,416, Dec. 9, 1615, 

The substance is melted and then sprayed Iroan 
nozzle by compressed air or an mert gM, ^ ttut 
it solidifies in a finely divided state.— W. P. p, 

Pulsometer; Automatic -far raiMng Ityui*, 

especially acids, J. Cotelle. Fr. Pat. 480,8(1, 
Jan. 29, 1916. 

laonJD enters the bottom of a dosed vertical vead 
through a non-return valve. The top pi theye«i 
is provided with passages communicatmg with Oe 
atmosphere and with a supply of compresse s,, 
the openings being controlled by two wjrtical ghs 
rods resting on the opposite ends of a pivotd 
lever at til bottom, so that the ro^ move sm* 
taneously in opposite directions. A float suriomd, 
the rod controlling the pa^ge to the atmospta 
and engages with stops at both ends M the rrt 
When the float is at &e bottom, the atmosrteiii 
valve is open and the compressed am valve cM 
and Uquid Alls the vessel and raises the flodt 
When the vessel is fiiU, the atmospheric voire i 
closed and the compressed air valve opened, so tM 
the liquid is forced W through another pipe at to 
bottom and the float falls. The cycle is to 
repeated. — W. P. F. 

Furnaces of the titting type. I. Hafl, 

Eng. Pat. 102,844, Feb. 15, 1016. (Appl. m 
2214 of 1916.) 

Impregnating liguids wUh 

an* 

Date of appl., Sept. 17, 1914. 

this J., 1915, 311 



See Eng. Pat. 19,769 of 1914 i 

Recovering solvents ; Apmraitis 

Assignor to K I. Poi^^^S^wnouw Po- 
Co., Wilmmgton, Del. U.S. Pat. 

Dec. 28, 1916. Date of appl., Oct. 7, 

See Eng. Pat. 10,351 of 1914 ; this J., 1915, «1 

T) H I 

Spray-producer or alo^r for 
'rhomas, Morriston, Wales, A. D. Berk, to | 
and P.J. Morgan, Swansea. ’ 19 5- ' 

Dec. 20, 1916. Date of appl., Dec. 2J, ^ 

See Eng. Pat. 008 of 1915 ; this J., 1915. 

Separating sMances of 

Irwdi as fine coal or ores ar^ theldx , A W 7 

for . J. M. Draper, Manchesteia gj 

1,210,916, Jan. 2,1917. Dateof appl.,Jan.H> 

See Eng. Pat. 1849 of 1915 ; this J., 1915. U ' 

PtoOd 
Ft, Put 
Oort. 



Apr. 27, 1915, 

See U.S. Pat. 1,207,230 of 1916; preceding- 

Apparatus 
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n.-FOm; GAS; MIHKBAI, OHS AKD 
WAXES. 

-ErS'iKSS' S 

factors operative m waahins gM by wate 

£ a^onia recovery are cohered, and it is 

LSl out that an equilibnim between ammonm 
r?hTgae and in the wash hquor may limit the 
« iLcness o£ the process. Washers are classified 
S touftypes :-l. Washers in wh^ the gas 
“uSi thro^h the wash liquor. These may 
considerable back presame. 2. Tower 
Siers up which the gas ascends once meeting 
Sending stream of wash liquor. Tune and 
',1 of contact are increased by flUiu^ of coke, 

or wooden grids. The cost is relatively low, 
n(i 'back pressure is small. The large size required 
Ijors this type unsuitable for large works. 

Mechanical washers coutammg movmg mtemal 
Iris wliich effect good contact between gas 
nd liquor. They are usually multi-stage with 
‘as moHn? counter to the liquor. 4, “ Intensive 
ierubbers,” comprising a number of towers or 
lompartmcnts in scries, with grid flUinga. The 
lauor passes repeatedly down each tower before 
iwcettog to the next. Oas and liquor flow in 
;OD»ter currents. Types 3 and 4 are more adapted 
or use in larger works, and it is considered 
hat the “ intmive scrubber ” has the advantage 
wer the mechanical washer. In the latter a large 
jortion of the contact surface is always submerged 
Old out of action, in the former it is all in action, 
installatioa costs, and over a long term of years 
naintcnance costs also arc lower, and ^und space 
ess, while the “ intensive scrubber ’’ also works 
)etter under overload conditions. — H. J. H. 


PeiroUum Supplies Branch of the Ministry of 
Munitions. 

Minister of Munitions has established a 
Petroleum Branch in the Ministry, to tm known 
IS the Munitions Petroleum Supplies Branch, to 
leal with questions of the provision and distribu* 
.iou of petroleum and simUar mineral oils for the 
Kirposes of the Ministry of Munitions. Mr. 
E. Houghton Fry will act as Director of the 
Branch. In connection with the investigation 
ind development of hitherto unproved home 
joiipcefi of supply of mineral oils, the Minister 
tvill have the advantage of the services of Sir 
Boverlon Redwood as Director of Munitions 
Petroleam Research. Sir Boverton Redwood 
will have charge of the Research Section, includ- 
iug the development of the British sources of 
Bupply. Professor John Oadman, O.M.G., I'resi- 
dent of the Institute of Petroleum Technologists, 
nas assisted in the organisation of arrangements 
with the Scottish shale distilleries during the war, 
with a view to a considerable increase in their 
Output. Sir George Beilby is also assisting in an 
PcIvMory capacity. 


of in vatHous atmospheres. 

fl- C. Downing and E. F. Pohlman. Amcr. 
Gas Institute. Gas J., 1917, 187, 24—26. 

The atmospheres used were nitrogen, carbon 
^oxuie, carbon monoxide, hydrogen, metbaue, 
S ^ mixture of blue gas with 10 and 

riuA A respectively. The eScct of each 

^^candle-power of the gas, candles per 
Lir ?’ per gallon, and the production of 

carbon was studied. With nitrogen 
S 7 nSft ufe? power of the gas per gallon of oil was 
b #. (aWt 730» C.). This 

^ better than is obtained in atmospheres 
aud monoxide, carb^ dioxide, and methane, 
^cr than in hydrogen or blue gas. The 


amount of tar and carbon produced was consider- 
able, as is usually the case in inert atmosphere. 
The yield of oU-gas by wei^ was rather low. 
In an atmosphere of carbon dioxide the volume 
of the gas made was over 60 cb. ft. per gallon 
of oil, and it contained much hydrogen and 
methf^. The production of carbon was much 
increased. Thereaction 2C02-l-CjH4a=4C0 -1-2H, 
probably occurs to a slight extent. With hydrogen, 
gas of high calorific wwer tends to be produced, 
owing to the production of saturated compounds. 
There is a decrease in the formation of tar and 
carbon. The production of illuminants is low ; 
apparently some of the unsaturated compounds 
are hydrogenated. Methane acts very much like 
an inert atmosphere; much less methane is 
actually produced from the oil, but the production 
of hydrogen is larger, due probably to the decom- 
po.sition of the methane. The effect of blue gas 
was studied in some detail. The conclusion is 
reached that no advantage is to be gained over 
blue gas by the use of any of the above-mention^ 
atmosidieres alone. Blue gas gives much betttt 
candle-power results than either hydrogen or 
carbon monoxide. Tar formation is lowe^ and 
the deposition of carbon is about the average. 
Steam lowers the candle-power and candles per 
gallon, but raises the B.Th.U. per gallon of 
oil, possibly due to formation of hydrogen by 
partial decomposition of the steam. The appear- 
ance of the flames when the gas formed m the 
various atmo.spheros was burned in a Bray burner 
is also described. With carbon monoxide great 
loss of candle-power was noticed, due to the large 
proportion of carbon monoxide in the finished gas. 
The B.Th.U. results were the lowest obtained with 
any atmosphere except from oil used alone with 
a much longer time of contact. More tar was 
product with carbon monoxide than in any other 
atmosphere. Carbon monoxide moreover seems 
to prevent the decomposition of the " illuminants. ” 
(Seoalso this J., 1916, 917.)— F. 0. 

Co7nbU9lion methods for xise in the lahoralory, 
[Dcfeniiination of sul 2 ')hur,] Hewett. XXIII, 

Ratf.nts. 

Oas producers. F. Thumau, London. Eug. Pat. 
102.597, Sept. 16, 1916. (Appl. No. 13,178 of 
1016.) 

The bottom of the producer is prfivided with a 
base-plate, c, rotated by bevel gearing, g, and 
cfurying a grate having water-circulating channels, 
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k. Cooliim water is supplied by the pipes, m, »t*, 
and withdu»wn by the pipes, n>, n. St^m is 
sappUed through the sprayer, v, and passes with 
air to the fire through the openings, 1. The water 
pipes are protected from the hot ashes by a sur- 
rounding sleeve carried by the stulBng-box, o. 

— W. F. F. 

Solidified hydrocarbons; Treatment of for the 

manufacture of comhusUble blocks. A. C. B. 
Webb. Fr. Pat. 480,347, Nov. 29, 1915. 
Under Int. Conv., Oct. 30, 1915. 

Dehydrated calcium sulphate, clay, or earth is 
mixed with wax, heavy mineral oil, or heavy 
vegeteble oil to form a porous combustible mass 
which may be ignited by pieces of celluloid or 
cotton waste.— J. E. C. 

Coal gas; Apparatus for manufacture of . 

The Biter-Coidey Manufacturing Co. Fr. Pat. 
480,534, Dec. 6, 1915. 

Severae gas retorts are connected to a common 
stand-pipe, to secure a uniform temperature high 
enough to fix the lighter hydrocarbons in the gas 
(about 1000° F., 540° C.). The stand-pipes com- 
municate with short mains, in which the gas is 
cooled by liquid sprays to about 110° to 125° F. 
(43° to 52° 0.). The gas then passes to the 
general puiification plant. Means of access to 
the stand-pipes and short mains are provided. 

— J. B. 0. 

Oas ; Manufacture of . L. D. Carroll. Fr. Pat. 

480,635, Dec. 7, 1915. 

In the manufacture of carburetted water-g^ 
or similar gases, the primary and secondary air 
Are controlled so as to give a constant volume 
of air per unit of time. The regulation may be 
effected by governors acting on the souree of 
power driving the air blower and controlled by 
the differential pressure produced by a Venturi 
meter, perforated diaphragm, or Pitot tube. 

' — J. E. C. 


Gas ; Manufacture of . L. D. Carroll. Fr. 

Pot. 480,536, Dec. 7, 1915. 

In a gas-producing system in which a gas with 
increasing content of carbon monoxide is pro- 
duced, the secondary air is regulated in proportion 
by a throttle-valve in the air conduit and con- 
trolled by the rise and fall of a governor bell. 
The bell is actuated by a three-way cock alter- 
nately connecting the contents with the air con- 
duit and the atmosphere. Means are also pro- 
vided for counteracting the effect of increased 
pressure in the air conduit. — J. E. C. 

Coal gas ; Apparatus for manufacture of . 

L. D. Carroll. Fr. Pat. 481,095, Mar. 1, 1916. 

In a vertical retort system for the manufacture 
of coal gas, one of the retorts communicates 
directly with a producer and supplies the necessary 
coke. Means arc provided for regulating the 
pressure in this retort and in the producer to 
prevent the producer gas passing into the coal gas 
retort. — J. E. C. 


Hydrocarbons; Extraction of from coal gas. 

G. E. Darier. Fr. Pat. 479,997, Jan. 12, 1915. 

Hydrocarbons of the benzene and ethylene 
series are recovered by cooling coal gas to a 
temperature low enough to precipitate these 
bodies in a solid or liquid state. A recuperative 
system is provided by using two coolers alter- 
nately, in one of which tlm hydrocarbons are 
precipitated in a solid state, whilst in the other 
Uie solid products are liquefied by passing the 
nncnoldd gas through the chamber. The solid 





products may also bo extracted by solvents 
solvents solidifying with difilculty may be iii'y 
duced prior to cooling. The hydrocarbons majqS 
separated at higher temperatures by introducy 
porous substances, such as a nima l charS 
coconut fibre, etc., whilst benzene compej^ 
may be selectively separated, leaving eth^ 
compounds in the coal gas. — J. E. C. ’ ; 

Gaseous mixtures ; Proportioning of . A. (t 

lonides, jun., London. Eng. Pat. 17 irf 
Dec. 17^1913. ’ 

The proportions of the constituents of a set 
burning gaseous mixture are adjusted by obsetvi. 
tion of the lighting effect produced by combustim 
with an incandescent mantle under regulate 
pressure conditions. The illumination may h 
compared with a standard source of light or wiH 
a guide light using a mixture of Imown pio. 
portions. — J. E. C. 


Producer-gas ; Process for producing a difiesd 

flame with . H. L. Doherty, New Yort. 

Us. Pat. 1,206,821, Dec. 5, 1916. Date of appL 
May 15, 1911. Renewed Mar. 11, 1916. 

The flame is regulated to produce a unifona 
heating effect by mixing from 5 to 100 % of com. 
bustion gases with the producer gas and bumiij 
it in a furnace chamber with preheated air, so itaj 
a slow burning flame of moderate temperattre 
fills the chamber. — W. P. F. 

Hydrocarbon oils; Method of dehydrating piii 

refining . B. I. Dyer, Oakland, Oal. W, 

Pat. 1,207,381, Dec, o, 1916. Date of appl, 
Mar. 5, 1013. 

The oil is made to flow in a thin layer over heated 
surfaces in a closed vessel, and, after removal 
of the lighter vaporised portions, it is conducted, 
without cooling, into a second closed vessel, 
where it is again made to flow circuitously over 
heated surfaces at a higher or lower temperature 
and pressure than in the first vessel. Outside 
heating is used for one of the vessels, and tie 
vapours generated therein are conducted througi 
the other vessel as a heating medium for the oi 
The oil in each vessel is agitated during the 
heating, and means are provided for condensing 
the vajiours which have been used for heating 
one of the vessels. — 0. A. M. 


Petroleum ; Apparatus for converimg heavy pi- 

ducts obtained from . Process for the we' 

version of heavy products of petroleum. P. Both 
and M. B. Venturino, Buenos Aires, Argentina. 
U.S. Pate. (A) 1,208,214 and (B) 1,208,378, 
Dec. 12, 1916. Date of appl., Oct. 16, 19W' 

(a) Petroledm products are successively heated 
in a series of connected boilers, each of which 
provided with means for dischaiging and cce- 
densing the vajmuTs formed in the distillahoi 
The heavy or middle hydrocarbons thus obtained 
are separated from water and impurities, and 
spravM under pressure into the vapour space oI 
die lowest or convertdi^ boiler, wUch is afo 
nested with a condenser to receive the vapo®* 
formed in the process. (B) Petroleum residpffl, 
asphalt, oils, or crude petreleum are sprayed into 
the vapour space of a stall above a layer of sindW 
material which has been heated to a tempera^ 
above that required to “ crack” the heavy 1*7“^ 
carbon or crude petroleum to be treated, 
partial vaporisation of toe sprayed 1><1““*,J: 
effected, while the greater proportion of 
volatiliMtion and cradung occur when the liqniv 
come into contact. lesulti^ vapours 

condensed. — 0. A. H. 
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, oils : Proesss ami appareOus for Irons- 
Petroleum — _ into light oils. Simplex 

sa Nov. 8. 19ll 

Tfivv petroleum oU is made to circulate, with 
^'^Vhrait, pressure, m a continuous cycle, e-p., 
^r^eStoTtubes, which are heated to 
Point of the oil, and means 
provided for the continuous withdrawal of 
r ?Sultine vapour and the addition of fresh 
m ^kew Uie circulating oil at a constant 
i portion of the condensed light 
injected into the residim when it 
Ptanis to the heating v^. Advao^tSges claim^ 
S the process are regularity m working, and the 
^evention of overheating and formation of 
Sonaceous and viscous deposits withm the 
ubes.— C. A. M. 


-hmkal reactions; Pr<aMm in a si^le 

■ [gaseom] phase. [Cracky hydrocarbons.] Syu- 
ihetic Hydro-Carbon Co. Fr, Pat. 480,653, 
Jan. 11, 1916. 


V VERTICAL tube of refractory material heate<l 
loctrically by a surrounding coil, is provided at 
he top with a plug of loose refractory material . 
hrouch which liquid hydrocarbon is supplied to 
)e easiaed and then cracked. The products, 
Phich vary with the temperature, pressure, and 
he rate at wliich the gasified material Hows 
hrough the heated zone, pass through a conden^r 
n a liquid-collecting vessel having a pipe leading 
x» a pump for withdrawing the gas at the top. 
Light hydrocarbon oils are produced at tempera- 
bures of 600® — 900^ C. and pressures about 6 atmo- 
spheres. Permanent gases are produced in large 
proportion at a pressure of about 0-28 kilo, per 
sq. cm. — W. F. F. 


Motor spirit suitable for high-speed internal com- 

Illation motor engines ; Process of producing . 

Hall Motor fuel, Ltd. Fr, Pat. 481,066, 


Feb. 25, 1916. 

The fraction of kerosene oil boiling up to about 
220* C., which must be practically free from 
petroleum spirit, is forced through very narrow 
insterstices at a high pressure (70 to 200 kilos, or 
more, per sq. cm.), in the presence of hydrogen 
OP a hydrocarbon gas, and at a temperature not 
exceeding 100® to 120® C. or that of the initial 
boiling point of the liquid. The resulting product 
burns much more rapidly than kerosene oil in 
motor engines. — C. A. M, 


Petroleum or other hydrocarbons ; Apparatus for 
ili 0 continuous fractionation and depklegmation 

of ike products of the distillation of or of a 

mixture of volatile U^idSy including products of 
the distillation of Male, coal, or both, H. L. 
Allan. Fr. Pat. 481,134, Mar. 8, 1918. 

The vapour from the first distillation is made to 
pass downwards through vertical tubes of a 
dephlegmator, which are exposed to the air, and 
may also be cooled by water which trickles over 
t^hem and is collected in a tray. The condensed 
liquid which collecte in the vessel below the tubes 
may be redistilled by means of a steam cod or the 
and the r^uHii^ vapour passed upwards 
through other vertical tubes into a box at the top 
connecting the series of tub^, and thence to a 
''l^l^'condenser. In this process the latent heat 
rJni® condensed fractions is utilised in the re- 
^millation of the portions of loyrer boiling point, 
•the fractions col^ted at each stage are of 
umform quaHty.— C. A. M. 


C’oal gas retorts ; Charging machines for use ir 

operfUvig . A. B. White, London. From 

mler-Conley Manufacturkw Co., Leetsdale, Pa.; 
ti.S.A. Eug. Pat. 102^, Jan. 19, 1916 
(Appl. No. 857 of 1916.) 


Coke-oven, E. Hinselmann, Essen, Germany. 
U.a. Tat. 1,208,781, Dec. 19, 1916. Date o£ 
appl., Nov. 24, 1914. 

See Ger. Pat. 289,082 of 1913 ; this J., 1916,1527. 

Vertical retorts ; Discharging . A. McD. Duck- 

liam, Ashteml. U.S. Pat. 1,211,301, Jan. 2, 
1917. Date of appl., May 10, 1915. 

See Eng. Pat. 17,668 of 1914 ; this J., 1915, 215. 

Gas ; Burners and methods of burning . W. Iv. 

Twomey, Toledo, Oliio, li.S.A. Eng. Pat. 
18,092, Dec. 28, 1915. 

See D.S. Pat. 1,167,447 of 1916 ; this J., 1916, 298. 

Gas producers of the Mond type ; Method of working 

. J. B. Chadwick and P. HoUinshead, 

Runcorn, Assignors to The Salt Union, Ltd., 
Ijverpool. U.S. Pat. 1,210,598, Jan. 2,kl917. 
Date of appl., July 12, 1912. 

See Eng. Pat. 16,168 of 1911 ; this J., 1912, 07.5. 

Gas producers. S. Glover and J. West. Fr. Pat. 
480,249, Nov. 16, 1015. 

See Eng. Pat. 5315 of 1915 j this J., 1916, 207. 

Coal gas; Process and apparatus far manufacture 

of . A. Waddell. Fr. Pat. 481,050, Peb. 24, 

1916. Under Int. Conv., Apr. 14 and Oct. 6, 1915. 
See Eng. Pats. 5811, 14,142, and 14,143 of 1915 ; 
this J., 1916, 625, 1147. 

Method of making [graphite] lubricants. U.S. Pat. 
1,207,843. See I. 

Method of producing granular carbon from [oil-] gas 
refuse. U.S. Pat. 1,207,694. See llB. 

Process tor the production of ammonia from coke. 
■ Eng. Pat. 101,154. See VII. 

Apparatus for the analysis of gas. Fr. Pat. 480,681 . 
See XXIII. 


□b.— DESTRUCTIVS DISTILLATlOIi ; 
HEATING; LIGHTING. 

P.VTENTS. 

Carbon from [oil-] gas refuse ; Method of producing 

granular . R. D. Pike, San Francisco, Cal. 

U.S. Pat. 1,207,694, Dec. 5, 1916. Date of 
appl., Apr. 1, 1916. 

Lampblack from the refuse of oil -gas manu- 
facture is heated to a relatively low temperature 
to exiiel water, and is then mixed with oil-gas tar 
to form a semi-plastic mass which is pressed into 
cakes. The cokes are heated to a high temper- 
ature to expel all volatile products and the residue 
finely ground and subjected to magnetic ^araUon. 


Arc light carbms, and method of manufaduriim the 
same. R. D. Pike, Richmond, Cal., U-^A. 
Eng Pot. 102,645, Feb. 21, 1916. (Appl. No. 
2541 of 1916.) 

In the production of arc light carbons from the 
so-called lampblack refuse from the manufacture 
of illuminating gas from crude petroleum, the ter- 
and soluble ash are removed from the refuse by 
washing. Volatile hydrocarbons are then removed 
bvroaS,ing, and the resulting product ^und and 
inoorpotated with a suitable flux (su^ aa bone 
Mid)^ produce a plastic body. Carbons are 
formed horn fte plastic mass in the usual umnner^ 

— J» £!• 0. 
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Arc device ; Ineloeed and method of operalin{; 

the eame^ Q, M. J. Mackay, Schenectady, N.Y., 
Assignop to General Electric Co. U,S. Pat. 
1»208, 697, Dec.l2, 1916. Dateofappl.,Oct.30,1916. 
A HBFRAcrroRY cathodc, such as tungsten, with a 
mdting point exceeding 2000° 0., is adapted to 
co-operate at incandescence with an anode within 
a sealed envelope, and the latter is filled with a 
monatomic gas, such as argon, with a pressure, 
at the operating temperature, of several milli- 
metres or mercury, the gas being inert with 
respect to the electrodes and suppressing the 
electrical disintegration of the cathode. A (ttying 
material, inactive with respect to argon, is em- 
ployed to remove the water vapour emitted from 
the electrodes and the walls of the envelope. The 
drying material is liberated in the form of vapour, 
by the operation of the arc, and forms compounds 
of negligibly low vapour pressure by combination 
with the water vapour. — B. N. 

metahfilament manufacture, 0. Ober- 
landcr, London, Assignor to General Electric 
Co. U.S. Pat. 1,208,629, Doc. 12, 1916. Date 
of appl., Nov. 27, 1911. 
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The course of the decomposition effected by the 
cracking of the solvent naphtha is of the s&m? 
kind as the reaction produced by aluminium 
chloride on alkyl derivatives of benzene, which 
are converted successively into lower alkyl deriv- 
atives, toluene, and benzene (Ber, 1884, 17,2816; 
this J., 1885, 270). The yield of recovered oil 
decreed from 100% at 500° C,. to 98% at 650^ 
and to 37-3% at 800° C. The greatest decom- 
position (25%) took place between 700° and 
750° 0. The sp.gr. of the recovered oils increased 
from 0-868 at 500° C. to 0-989 at 800° C., which 
indicated the formation of polycyclic aromatic 
hydrocarbons of high molecular wel^^t. 

— C. A. M. 


A PLASTIC mass, for the manufacture of tungsten 
fUaments, is formed by treating tungsten hexa- 
chloride with methylated ether, and then evapor- 
ating the resulting product to a paste of suitable 
conasiency for further treatment. — B. N. 

Electric incandescence bodies / Process for wanu- 

foef-urm^ . 0. 0. Baatian, London. U.S. 

Pat, 1,209,247, Dec. 19, 1916. Date of appL, 
Sept. 24, 1014. 

Eng. Pat. 22,331 of 1913 ; this J., 1914. 1197. 

Electron-emUling cathodes and proems of manu- 
facturing the saTne. A. McL. Nicolson, New 
York, and E. C. Hull, Montclair, N.J., Assignors 
to Western Electric Co., Inc. thS. Pat. 
1,209,324, Dec. 19, 1916. Date of appl., Dec. 20, 
1914. 

See Eng. Pat. 17,580 of 1015 ; this J., 1916, 828. 

Cations for arc lamps, and process of making them. 
E. D. Pike. Fr. Pat. 481,074, Feb. 20, 1910. 

f^EE Eng, Pat. 102,045 of 1910 *, preceding. 

Process and [eleviric] fusion furnace for the mumt- 
f^ure of coherent ductile tungsten or other metal 
{for incandescence yilaTwcut®]. Fr. Pat. 480,819. 
See X. 


IIL— TAR AND TAR PRODUCTS, 

Aromatic base oil; Cracking of . The tem- 

perature factor at constant rate under pressure, 
O. Egloff and R. J. Moor? J. Ind. Kng. Chem., 
1917, 9, 40—42. 

Fob the production of benzene and toluene from 
an aromatic base oil, the best results were obtained 
with solvent naphtha. The oil was passed 
through a steel tube, l\\ ft. long by 8 in. in 
diameter, at a pressure of 11 atmos. and at the 
rate of 15 galls, per hour, the temperatures used 
being 600°, 550°, 600°, 650°, 700°, 750°, and 
800°C. In the recovered oil the maximum yield 
few benzene was 42-5% at 800“ C., and for toluene 
39'9% at 750° C. ; or, calculated on the basis of 
the solvent naphtha used, 15-9% for benzene and 
;20‘6% for toluene. The following table shows 
’^the maximum yields obtained under comparable 
{[xmdirions from a paraffin base oil and a naphthene 
ittse oil 


Trinitrchemene ; Additive compounds of . 

J. J. Sudborough. Chem. Soc. Trans,, l&ie, 
109, 1339—1348. 

POLYNITRO compounds of the aromatic series 
possess the property of forming additive com- 
pounds with aromatic hydrocarbons, amines, 
phenols, phenolic ethers, and sulphur compounds, 
A large number of additive derivatives of a-trinitro* 
benzene have been prepared and analysed, h 
the majority of cases the compound is obtained 
by mixing theoretical proportions of the com- 
I)onents and crvstallising from a suitable solveni, 
usually alcohol, but occasionally benzene. In 
other cases the compound was only obtainable by 
using an excess of tne hydrocarbon or base over 
the amount calculated to form the t-rinitrobenzene 
derivative. As a rule the colour of the additive 
compounds with hydrocarbons is not so tnarked 
as that of the corresponding amino- or hydroxy- 
derivatives ; the colour of the hydrocarbon 
additive compounds is usually yellow, but anthra- 
cene gives a bright red compound. It would 
appear that the formation of these compounds is 
due to latent valencies of the nitro-groups and of 
the aromatic residues of the hydrocarbon ; the 
hydroxy-, alkyloxy-, amino-, and alkylamino- 
groups act mainly as auxochromes and tend also 
to increase the stability. As regards the com- 
bining proportions, it would appear that the 
number of trinitrobenzene molecules combing 
varies with the number of independent aromwic 
nuclei in the other component ; in this connection, 
however, a condensed system of several benzene 
or benzene and heterocycUc rings counts as a single 
nucleus. Compounds in equimolecular propor- 
tions are formed with naphthalene, anthracene, 
phenanthrene, aniline, etc. Compounds of two 
mols. of trinitrobenzenc and one mol. of the 
substance are formed with stUbene, diphenylan^’ 
etc. There are, however, exceptions to the 
and several substances form two types of 
compounds containing one and two mols. o 
trinitrobenzene respectively. Quite a 
of substances containing two or more independ^ 
aromatic nuclei combine in equimolecular prj 
portions ; in a few cases one mol. of truntiv 
benzene combines' with two of the substance. 

— -J. r . h- 

a-Trinitrohemene f Additive compound^ 
with amino-derivalivea of complex aromaiu fiy . 
curbons, S. T. Cadre and 7. J. Sudbowug»‘ 
Chem. Soc, Trans., 1916, 109, 1346 — 13!>4- 
As a rule the additive compounds (see prec® 
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oktained from naphthalene derivatives 
»tetrac« than those derived froni corre- 

&ene compounds. A sen^ of com- 
s^laTbeen prepared from ammo derivatives 
anthracene, acenaphttenc, and 
of ’the exception of aminofluorene 

‘’I'iSe compounds were formed by the union of 
. “i Jnlar^oroportionB of tnmtrohenzene and 
t^series, the colours of the additive 
^icds are relatively deep, being, as a rule, 
or deep brown, whereas those of the 
‘l^rttekne series are mainly orai^e-yellow or 
compounds are comparatively stable 
4 „»n he crvstallised from most solvents, but 
fieter^nations^of molecular weights showed that, 
^ dilute benzene solution, dissociation into the 
^Ir^Mnte is almost complete, Tliese com- 
S on the whole, resemble the additive com- 
Sn^ from the naphthylaminra, but several of 
them appear to be incapable cf yielding acetyl 
derivatives. —J. b'-B- 

Bmooul chloride ; Catatytic dccongwaifion of-—. 
A Mailhe and F. de Godon. Bull. Soc. Chim., 
1918, 19, 449—452. 

Rknzoyl chloride when passed with a current 
hydSgeu over finely dfvided nickel at 270;- 
280® C. furnishes fco the extent of about ^0% a 
mixture of benzene and toluene, and about 40 /o 
of diphenyl. The mechanism of the formation of 
the latter is obscure, but it appeaw to be con- 
ditioned by the formation of nickel chloride on 
the surface of the catalyst, and is not suppress^ 
even when an excess of hydrogen is employed. 
With copper as catalyst benzoyl chloride is decom- 
posed up to about 40% into benzoic anhydride, 
the remainder beii^ unchaiwed. , A similar con- 
veiBion occurs at 420®— 450*® C, with the chlorides 
of barium and thorium, with simultaneous de- 
position of carbon on the catalyst, and formation 
of carbon monoxide and hydrogen chloride. The 
manner of formation of the anhydride remains 
uncertain, — G. F. M. 

Friedei-Crafte reaction ; Observations on the — — . 
[Decomposition of polyalkylbenzenes.'] E. 
Boedtker and O. M. Halse. Bull. Soc. China., 
1916, 19, 444—440. 

A RETKRSAL of the FriedehOrafts reaction can in 
j^eueral be brought about with more or less facility 
by the action of aluminium chloride on the alkyl- 
benzene in presence of a lai^e excess of benzene. 
Tn the case of the xylenes alone, this reaction does 
not succeed, but when polyethyl-, isopropyl-, 
butyl', and amylbenzenes were boiled with alu- 
minium chloride in presence of ten times their 
weight of benzene, quantities of the monoalkyl- 
benzene, Tarying in each case were formed accord- 
ing to the scheme : — 

* 0,H4(C8H6)2+C,H,=2C8n5{C2H5). 

Of the greatest interest however was the formation 
in excellent yield of toluene and cumene from 
cymene, which is available in large quantities as 
a by-product of the sulphite-cellulose process. 
Ninety grms. of cymene in 900 grms. of benzene 
gave, on boiling top 10 hours with 4*5 grms. of 
alununium chloride, a yield of 44 grms. of toluene 
and 68 grms. of cumene, corresponding to of 
that theoretically pcssibie, leaving a residue of 
only 3—4 gms. of gummy material. The poly- 
nalogeu derivatives of benzene could not be de- 
cftmTOsed by the action of aluminium chloride 
and benzene in this manner.— G. P. M. 

OctenninaUon of naphthalene by picric acid. 
Knublauch. See IlA, 

Com^iion methods for use in the Uriionttory. 
ItteteminaHon of stripAur.] Hewett. fifes XXIII. 


Patents. 

Aromatic hydrocarbons ; Improving the colour and 

odour of crude . J. M. Weiss, Assignor to 

The Barrett Co., New York. U.S. Pat. 
l,206,962,Uec. 5,1916. Dateofappl., Jan. 22,1913, 
Toe oa to be purified is intimately mixed with 
an aqueous solution of a metallic salt, such as 
copper sulphate, in the proportion of 1 to 3 lb. of 
the hydrated salt to 100 gails. of oil, and the 
reaction allowed to proceed at a temperature 
below the point at which distillation of the volatile 
ingredients of the mixture occurs. The mixture 
is settled, the aqueous liquor drawn off, and the 
remaining oil distilled. — B. N. 

Sulphonie acids ; Process of manufacturing sodium 

salts of . A. P. Sachs and 0. Byron, 

Carnegie, Pa. U.S, Pat. 1,207,798, Dec. 12, 
1916. Date of appl., Apr. 6, 1916. 

A MIXTURE of a sulphonie acid forming a water- 
soluble calcium salt, sulphuric acid, and water is 
neutralised with lime to obtain a mixture of 
calcium sulphate and the calcium salt of the 
sulphonie acid. This mixture is agitated, without 
previous filtrat ion, with sodium sulphate, and then 
filtered. — F. W. A. 

AronuUic amino.[hydr-]oxy compounds; lEledro- 

lytie] manufacture of . 0. Imray, I»ndon. 

Fiom Soc. of Cbem. Ind. in Basie, Switzerland. 
Eng. Pat. 18,081, Dec. 28, 1915. 

In the electrolytic reduction of aromatic nitro- 
compounds, the formation of the amino-hydroxy 
compound is favoured and that of the amine 
reduced, by the use of a cathode of two or more 
metals. The cathode is obtained either by the 
use of a suitable alloy, the surface of wliich remains 
of practically constant composition during the 
reaction, or by making the cathode of one metal 
and placing the other, either as such or as salt, 
in the electrolyte, or by using an indifferent 
substance such os carbon and depositing the 
metals thereon during the electrolysis. It is 
possible to reduce the amount of acid to very 
little more than is necessary to combine with the 
base which is formed. Details arc given of the 
reduction of nitrobenzene using a copper cathode, 
with lead, or lead and araenic, in the electrolyte, 
and with a lead cathode with bismuth in tlie 
electrolric. Other suitable combinations of metals 
arc copper with mercury, and copper with tin and 
arsenic. A plain lead cathode under these con- 
ditions would give p-amiuophenol and aniline 
in the proportion of about 2 to 3, while this method 
gives them in the proportion of 5 orOto 1.— B. V. B. 

Monochlorobenzcne ; Manufacture of ~ “• O, 
Coutagne. Fr. Pat. 480,151, Feb. 17, 1915. 

Monochlokobenzenk is formed by the action of 
chlorine on benzene, in the presence of a catidyst 
such as iron, tlie process being so conducted th^ 
strong chlorine vapour comes into contact only 
with fresh benzene. A stream pt ben^ne flows 
through a vertical senes of basins exposed to a 
stream of chlorine passing in the same direction 
Is toe benzene. The formation of higher cUor^ 
compounds is further reduced by mixmg with toe 
chlorine vapour hydrochkne acid previously 
f^rf by t!he reaction. Coolmg apphances a« 
Sfor maintaining the benzene at a temperature 
of 15''C.— B. V.S. 

Binding compound [frenn coal lar, ^.] and process 

\ nLing sam. A 

and P. J. MiteheU, London. U.S. Pat. 1,209,692, 

Dec. 26, 1916. Date of appl.. Sept. 7, 1015. 

See Eng. Pat. 19,933 of 1914 ; this J., 1916, 899. 
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(F<KU>U17. 


DephlegmaioT [jor benzol stilh]. Eng. Pat. 17,587. 
See I. 

^mxiraltia for the contimwua fraeiionMion and 
dmhlegmation of Ihe products of the distimton of 
petroleum and other hydrocarbons. rr. Pat. 
481,134. See IlA. 


IV.-COIX)UBING MATTERS AMD DYES. 

Indiao in Bihar ; Third report on the impcoeentenl 
A. and G. L. 0. Howard. Bull. No. 
67 1016. Agile. Research Inst., Pusa. (See also 
this J., 1016, 952.) 

The indigo plant can assimilate nitiogcn either 
through the agency of B. radicieola present m ite 
root nodules or from nitrates present m the soil. 
The nodules are numerous and functionally very 
active in poor, wcU-aerated soils, but their develop- 
ment and activity are arrested and inhibited in 
rich ground, the nitrogen in this case being derived 
from nitrate. The formation of mdican is de- 
pendent upon the activity of the nodules and is 
weatest in the high-lying areas ; m the rich low- 
Iviius swamp tracts and m fields trea^ted with 
the nitrate cycle predominates, the plante 
yield heavy leaf crops, but their indican content is 
low and they afford only a dye of inferior quality. 
The indican may be regarded a.s representing the 
difference between the total nitrogen assimilated 
and that consumed in growth. The essence of 
successful ind^ cultivation is adequate soU- 
aeration. Saltpetre soils dr^ed with potsherds 
(tkikra) or.brick-refuse isurhhi and roras) otow 
remarkably fine indigo, and the value of addmg 
such aerating agents to other soils is now being 
investigate : so far, it has been ascertained that 
they ^ best applied in comparatively smaU 
framnents. AU the evidence to hand pomte to the 
conclusion that wilting is a starvation effect due 
to inhibited development of the nodules and hne 
roots: it cannot well be cured, but it rnay be 
prevented by cultivating early plants which grow 
fapidly and which have shallow roots, aU weak, 
late-flowering plants being exterimnated, and by 
adequate drainage. The introduidion of new se^ 
from Java would be useless, as the cultivatmn in. 
that island is now in the hands of natives who do 
not select the seed carefully; they grow chiefly 
deep-rooting, late types. The Java plant, how- 
ever, does not breed true, and it the ewly, quick- 
growing forms were selected and cultim^ cem- 
tinuo^ly , the old typeot Java plant which formerly 
flourish^ in Bihar could be recovered. Both 
Javan and Sumatran varieties can be cultivated 
during the hot season, thorough weeding and the 
formation of a surface mulch of several mches 
being effected with the Canadian lever-ha^w. 
When the first crop is gathered, a branch should 
be left to maintain the transpiration current, 
thereby causing the quick gro^h of shoots for a 
second cut ; after the latter, the planto should he 
dug out and the land preparrf for rabx crops, as it 
does not pay to grow the old stumps for a ^d 
cron. The value of a good drainage s^m 
camnot be over-emphasised : an improved system 
for northern Bihar is a sine qm non of the re- 
establishment of the indigo industry. A special 
seed crop, well spaced, should be so™ {? 

August W kept for leaf afterwards. Should 
intervene, the sofl must be grated hy deep 
cultivation, and the apphcation of fAifcra and tte 
nrovision of sub-soil drainage would also a«^. 
^rage of seed is also to be recommended. 
Attempts to grow Sumatrana indiTO for seed have 
aot b4n encouragii«, as although the s^ was 
Sod in quality the ifield was small : possibly selec- 
might lead to improvement. Java indigo 


from Natal is unsuitable for cultivation in Bihat. 
The Java plants are fertilised by be«, and cross- 
pollination is the rule. Artificial self-fOTihsation 
w difficult, and leads to degeneration. The inixci 
types composing the ordinary crops vary greatly, 
the late MOw-growing kinds yielding the most 
indican. l^e chief means of improvement coo. 
sists in controlling natural crossii*. To this end, 
the seeds of a large number of good, early plants, 
arc collected and sown, the best Rants are picked 
out and the weakest removed. The seeds of the 
former are mixed and sown on a largo scale, and 
again the undesirable individuals are erafficated. 
Alternatively, the selection may be started fromi 
single plant. Improvement by selection on the 
basis of indican content would be mfficult and 
prob^ibly unsuccessful m Bihar, for tiio^ plants 
which contain most are late, deep-rooting sorts 
and are liable to wilt. Attempts to improve 
Sumatrana indigo from .Madras hy selection did 
not succeed, but the possibility of crossi^ a high, 
yieldiim Java type with a good strain of Ca™poi« 
Sumatrana needs investigation. As regards m- 
direct means of improvement, Java mdi^ i^ht 
be rotated with rakar (rice), as this tends to 
conserve the sod organic matter and to open up 
the sub-soil : the rice is also improved by the 
rotation. Tlic value of wheat as a cover crop was 
demonstrated by a very succes^ test with the 
rapid-growing Pusa 4 wheat i the flour produced was. 
of the finest quality and, after the stubbles had 
been thoroughly harrowe^ the next crop of 
indigo developed well. — E. H. 1. 

Indigo. Rept. Agrir. Res. Inst., Pusa, 1915-W, 
94 — 96 . 

The success or failui-e of indigo man^actuie 
depends largely upon the nature of bacG™; 
inhabitants of the steeping vats. Two distmct 
types of fermentation have been identified, one 
iAiRring the evolution of nitrogen (nfoaUy “ii 
large excess) and carbon dioxide, and the other 
producing hydrogen, nitrogen,^d carbon dioxide 
m aboutequal proportions. These fermentations 
do not give rise to methane. N^erous spwes 
of bactena have been isolated and some of the® 
have been classified definitely as beneficial o 
deleterious. The presence of one bactenum 
been correlated with the unlort.unate production 
of “ green vat ” which occurs sometimes in the 
“ beating ” or oxidising process. It w 
the manufacture may be unproved by artihctaSy 
controlling the bacteria in the vat. — E. H. i- 

Indian indigo crop. 

The final general memomndum o®, 
indigo crop, issued by the Department of StotistiR 
Indta, and based upon S 

provinces contaimng practically tte whole 
{mder indigo in British India, states that tho 
total area is estimated at 758,400 -t 

114% S excess of the acreage (363,100 acres) rf 
last year. All the provinces show an increase m 
area sown, the largest toW 

United Provinces and in the The t 

yield of dye is estimated at 05,600 cwt., 

55,100 cwt., last year, or an “o'®?*®. ^1 

The present estimate of yield, as against toe i ^ 
figures of last year, shows an increw of 2o' /» ,, 
t£e Punjab, 262% in theJDnited ^vm^M. (J 
in Bombay and Sind, 63% in Bito and ^ 
and 46% m Madras. The season has "O*- 
whole, been favourable for the orhl* ®*o®P*Lin(|ili 
P^jab and Bombay and Si^.^ 

and floods adversely aflec^ tto crop 

United Provinces and in parts of Bihar 
and Madras. The exports by aea to i ^ 
countries in each of Uw lf*6 Ji^q*^U,857 1 
(in cwt.): 1911-12, 10,166; HflJ-lS, 
1913-14, 10,038; 1914-15, 17,142, ' 
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41,942 cwt. tJ 
indigo into th< 

calendar yew® 


itheUo and natural 
m in the Last fire 
>w. Of the total 


T:«,iar vears are snatea oeiow. kji me mtai 
natuialindigo (26,167 cwt.) thus imported 
22 322cwt. wasimportedfrom India, 824 cwt. 
from JaW» and the rest from other countries. 


isn 

imi 

1013 

1914 

I'He (10 months) 


Synthetic 

indigo. 

Indigo. 

Total. 

cwt. 

cwt. 

cwt. 

24,287 

4,917 

29.204 

28,302 

7,073 

.35,37.5 

23.880 

4,174 

28,063 

15,517 

6,814 

20,831 

0,542 

25,157 

31,699 


28,245 

28,245 


Flavine and BfilUant Green : neic and potcerful 
aniisepiice. Browning and others. See XX. 

Preparatian of dyea for the colour aenaitiaing of 
phoiographie plates, Harrison and Bottoniley. 

XXI. 

Pyodwlion of dyea for colour-aensUising {pkolo^ 
graphic plates], rope. See XXI. 


It IS most advantageous to employ a high steam 
pressure for the digestion, e.g., up to 1201b 
per sq. in. The treatment of the digested pulp 
would be simflar to that of wood pulp, ft 
the fibre is to be treated for spinning purposes, 
the digested stalks should be washed and passed 
between steel rollers, such as are employed in 
cottonseed oil mills, to crush the stalks and 
separate the fibres. The cotton-stalk pulp is 
particularly adapted for the permai^anate bleach- 
ii^ p^ess, the material being steeped over- 
n^ht in a solution of sodium permar^nate of 
— ^2® B. (sp. CT. 1*003 — 1*014) ; this liquor 
should be run off and the stock boiled, without 
washing, in a 6% solution of soda ash for 6 — 8 
hours ; the permanganate treatment may be 
repeated, and the material steeped in sodium 
carbonate solution before being finally cleared in 
a bath of sulphurous and sulphuric acids. — J. F. B. 

Friedel'Crafts reaction, [Decomposition of poly- 
aikyibenzenes.] Bcedtker and Halse. See HI. 

Patexts. 

IFooZ Gild other fibrous materials or the like ; . 

Machines for washing . T. Rhodes, Shipley, 

I Yorks. Eng. Pat. 17,643. Dec. 17, 1916. 


Patents. 

Aiithraquinone dyes and process of making same. 
,\[. H. Isler, Mannheim, Assignor to Badische 
Attilin und Soda Fabrik, Ludwigshafen, Ger- 
many. U.S. Pat. 1,207,762, Dec. 12, 1910. 
Date of appl., Feb. 4, 1913. 
oxidation product of dibenzanthrone is heated 
xiih p-toluidiue and boric acid. The products 
lye cotton from a blue hydrosulphite vat brilliant 
)U7e*grceQ shades of excellent fastness to soap 
ind very good fastness to chlorine. — ^F. W. A. 

Sulphur dyes, W. Herzbere and 0. Scharfenberg, 
Assignors to Actiengos. fur Anilinfabr., Berlin. 
D.S. Pat. 1,209,680, Dec. 19, 1,916. Date of 
uppl., Mar. 22, 1913. 

5es Ft. Pat. 432,440 of 1911 ; this J., 1912, 110. 

Am] dyestuffs; Orange to red oWe (o be 

chromated, and process of making same, C. 
Jagerspacher, Assignor to Soc. of Ohem. Ind. in 
Basle, Switzerland. U.S. Pat. 1,210,808, Jan. 2, 
1917. Date of appl., Dec. 31, 1915, 

?EE Eng. Pat. 16,916 of 1915 ; this J., 1917, 78. 

Frocesa for utilising o^r-6arfc. Ft. Pat. 480,637. 
See V. 


In a wool-washing machine in which the material 
is carried forward through a trough by means of 
prongs, inverted funnels closed at the top are 
attached at their small ends to the cross-members 
of the rake frame, being either secured to an 
extension at the base of the pror^s or substituted 
for prongs ; valves may be provided in the funnels 
to regulate the pressure of the enclosed air. The 
vertical reciprocating motion of the funnels 
agitates the liquid and air, forcing and sucking 
them through the goods. — J. F. B. 

Artificial silk, yarns, toiv, rope, etc, [from esparto] ; 

ManufaeiuTe of . L. N. Trigos. Fr. Pat. 

480,606, Jan. 3, 1916. 

Esparto is treated in a boiler with steam or 
boiling water in presence of 1 — 6% of its weight 
of soda or potash until the material becomes soft 
and pliable. It is then treated in a pressing 
macbmc which squeezes out the excess of liquid 
and separates the fibres from each other, con- 
verting the material into a kind of tow which is 
washed, dried, and combed. The fibre may be 
bleachoil with sulphur dioxide and applied to 
various textile uses. — J. F. R. 

[ Osier-bark ; Process for wtihsiuj? . N. V. 

j Stoom-Tonu-slagerij en Spinnerij, voorheen 
' onder J. M. Van der Lely. Fr. Pat. 480,637, 
i Jan. 8, 1916. Under Int. Conv., Nov. 16, 1915. 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

slaUcs; Paper pidp from . W. B. 

JNansou. Paper-making, 1916, 85, 371—374. 

known that an excellent fibre 
for paper pulp or lor spinning purposes 
from the mature stalks of the 
the matter has not been 
Sonti?™'^ experimental stage. The 

"!^tcs of .4merica produce 52 million 
milling annually, sufficient for 24 

theip Wssehed fibre, but the collection of 

utilisation woifid require some 
laboratory trials go, it 
in a stalks should be chopped 

IcoK’ pieces from 2-6 — 3 ms. 

the in. S t ®achme woiUd chop 2 tons per hour, 
folding conveyed to digesters 

lOorSnoft ctoet digested with 

10=3 Tn K»"s-ol caustic soda Uquor at 7»— 
(sp. gr. 1-052— 1072) for l(k-12 hours; 


Osier bark is boiled in a solution of sodium 
carbonate until the bast tissues arc separated into 
filaments ; the latter are washed and dried, with 
or without bleaching, then combed and spun 
like liemp or employed as a stuffing for mattresses, 
enshioas, etc. The solution, which contains the 
tannic acid of the bark, may be employed for 
tannii^ or mordanting, and a blown colouring 
matter may be prepared therefrom. — J. F. B. 

Cellulose and its derii^atives ; Manufacture of — ^ — , 
and application of the sanw in various chemical 
and other industrica. A. C. Yournasos, Athens. 
Eng. Pat. 17,318, July 22, 1914. 

Cellulose of fine staple and superior in absorbent 
power to ordinaiy cotton may be produced from 
the fibres of Hibiscus cannabinus and its various 
species of the order Malvaccm, The green steins 
are retted, e,g,, by immersion in running water 
for 30 — 40 days, and the fibres arc opened, scutched, 
and combed, bleached for 30 — 40 hours in a 
solution yielding chlorine, e.g., of potassium 
hypochlorite, washed free from chlorine, and 
finally dried in sunlight.— F. Sp. 
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CeUuloie ; Ptocmb of manufacture of and 

uUlisaiion of the icaste liquors of the manufadure. 
p. Harnist. iv. Pat. i77,895> jwly 6, 1914. 
'Baw cellulose material is treated with boiling 
water to expel the air ; the vessel ia then closea 
and connected with a supply of ammonia gas ; 
a quantity of ammonia is introduced equivalent 
tb one-sixth of that necessary to form the ammon- 
ium sulphite it is desired to have in the final 
exhausted lye, which is generally 2 — 5% of the 
weight of the liquor. Ebullition is maintained by 
Indirect heating for 1 hour under a pressure 
•f 2 — 4 atmos. At this stage a preliminary 
removal of organic matter may be effected, e.g,t 
recovery of tennins, resins, etc., by precipita- 
tion, on neutralising with sulphur dioxiac. After 
separaiii^ the precipitate, the liquor is treated 
with a further quantity of sulphur dioxide equal 
to two-sixtha of the desired total and digestion 
of the material continued for 2 hours at 2 — 4 
atmos. The liquor is gradually strengthened with 
five-sixths of the total ammonia and after one 
hour this is neutralised with three-sixths of the 
total sulphur dioxide, and digestion completed 
in 4—6 hours at 6—8 atmos. The waste liquors 
are treated for recovery of the reagents or for use 
as a fertiliser. — J. F. E. 

Luminous Icelluloae] product. Soc. Anon, do 
Traitementfl Chimiques. Fr. Pat. 480,230, 
Kov. 13, 1915. 

A FiKELY powdered luminous (phosphorescent) 
substance is suspended in a “ collodion,” cither 
nitrocellulose, cellulose acetate, .or viscose, etc., 
in appropriate solvents, and the solution is con- 
verted into the form of sheets or threads, which 
can be used for the manufacture of luminous 
devices. As luminous substances, phosphorescent 
zinc sulphide, calcium sulphide, barium platino- 
c^anide, etc., may be employed, either with or 
without the addition of a salt of radium, meso- 
thorium, or other radioactive substance. — E. W. L. 

Pulp ; Process of treating . G. Moore, Joplin, 

hfo. U.8. Pat. 1,207,978, Dec. 12, 1916. Date 
of appl,, Jan. 23, 1915. 

For recovering paper pulp from water containiiig 
the particles in suspension, a filter cell is sub- 
merged in the water and the latter is passed 
through the submerged cell until a layer of pulp 
solids has been deposited thereon ; the coated 
cell is exposed to the atmosphere and air is drawn 
through tho coating into the cell ; the cell is 
again submerged and the layer of pulp discharged 
from it. The paper pulp suspended in the water 
may be thickened by the means described and the 
thickened pulp delivered to a body of similar pulp 
from Which a cake is formed on a screen by a 
difference in pressure on opposite sides ; the 
cake thus formed is moved into the atmosphere, 
held in position and drained on the screen by 
the difference in pressure, and discharged fi'ora 
the screen beyond the body of thickened pulp 
by reversing the difference of pressure. Water 
containing pulp in suspension may be treated to 
thicken the pulp and then aerated to cause the 
ptdp to float by means of bubbles. — J. F. B. 

Waterproofed material and method of producing 
same, A. 0. Tate, Montreal, Assignor to Tate 
Electrolytic Waterproofing Co., Inc., Now York. 
U.S. Pat. 1,208,400, Dec. 12, 1916. Date of 
appl., Dec. 31, 1914, 

Fibrous material is impregnated with a saponaceous 
liquid and a metallic sulphate, e.g., aluminium 
sulphate, and then subjected to the action of an 
electric current passed between electrodes one of 
which is soluble, whereby a metallic palmate ” 
and metallic hydwxide are electrolyticaUy incor- 
porated in the fibres, and co-act therein to make 
bxcm non-capillary. — J. F, B. 


Paper and the like ; Manufadure {sizingi o/> — ^ 
C. W. Pish, Raweliffe, Yorks. Eng. Pat. I 6 . 74 ?' 
Nov. 27, 1915. 

Paper pulp is treated with resin size and t 
1*0% of an alumimum salt calculated on the 
weight of pulp. When the mixture is thorougtw 
incorporated, nitre cake id added in quantity 
about equal to the alumimum sulphate whicii 
would be required if the nitre cake were 
employed. The order of adding the size and 
aluminium salt is immaterial, but it is essentia] 
that the nitre cake or sodium bisulphate he add^ni 
last.— J. F. B. 

Wool and other textile fibres and texUle or 

materials ; Machines for washing . P. 5 

Petrie. PV. Pat. 480,412, Dec. 8, 1915. Under 
Int. ^nv.. Doc. 10, 1914. 

See Eng. Pats. 23,837 and 23,838 of 1014 ; \hk 
J., 1916, 172. 

Ariijkial silk ; Machine for spvming H. d& 

OhardoTmet, Paris. D.S. Pat. 1,209,133, Dec. 19. 
1916. Date of appl., July 16, 1915, 

SEa3 Eng. Pat. 10,857 of 1915 ; this 58g, 

Sizing paper ; Process of . R. Clavel, Baal.. 

Switzerland. TJ.S. Pat. 1,211,288, Jan. 2, l&K, 
Date of appl., Aug. 12, 1916. 

See Eng. Pat. 101,865 of 1910 ; this J., 1916, 1!15. 

Paper and paper pulp ; Process for treatment tf 

by means of foam. Soc, de Teinture et 

I d’Appr§t ci-dev. A. Clavel, and F. Lindenmeych 
I Ft, Pat. 480,736, Jaii. 22, 1910. 
SEEEng.Pat. 101,855 of 1910; this J., 1916, 1215. 

Process of producing nitrocellulose. Eng. Pat 
9547. See XXII. 


VI.-BLEACHING ; DYEING ; PRINTING; 
FINISHING. 

Dyeing of wood; Theory and practice of the - — . 

F. Moll. Z. angew. Chem., 1916, 29, 405—409. 
Owing to the cells in wood being k^t toge'her 
by a layer of hemicellulosos, the dyeing of wood 
is not the same as the dyeing of cotton cellulose, 
in which the cells are completely sepaiated; the 
process also differs from the impregnation of wood 
with preserving agents, which must be soluble to 
be effective as ant.iseptics, whereas the aim ia 
dyeing is to convert the dyestuffs into an insolubfe 
form. By immersing wood in a solution of th« 
dyestuff in a solvent, 3\ich as water, alcohot 
turpentine, benzene, or acetone, and allowing the 
solvent to evaporate, the colour penetrates to » 
depth of 0*5 to 2 mm. This process is not sats-, 
factory for oak, but by continued immeraion JJ 
aqueous solutions pine wood is penetrated to a 
of 5 to 20 mm. in 8 days ; the penetration 
accelerated by using warm solutions, and the 
may be steamed before dyeing. Maple, 
poplar give good level light shades ; pear tree 
is used for making imitation ebony ; oak is 
to resemble ” old oak,” or green ; walnw* 
mahogany, and birch are ” aged ” by such * 
process. For technical purposes red beech j 
generally used on account of the readiness 
which it is penetrated. A veneer only rei'^ 
quite a small pressure; beech and 
about 6 atm. ; oak and similar wood is only p®* 
trated to a depth of 1 mm. even at 100 JL. 
complete penetration of pieces of larger 
section, the filtration (Boucheiie) process is 
in which the dye solution is infroduced 
pressure in the direction of the wood fihi® . 
replace the Sap in freshly hewn wood, after st«»^ 
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the condensed wAter is clear. The air 
is considered t» ^solvo when a 
’ ^^Smre is attained. The structure o{ 
®*^“*/«m^er^ in relation to the dyeing 
rood j. preferable to use dyeatufis of a 

S ciaSciTthat a« r^dily coasted; 

their colloidal nature, the leas the 
r* tat the greater the fastness to water 

“^fe^raiirto light. Additions may be made 
“'thfdvebath in ^er to accelerate diffusion by 
tte colloidal condition of the cell w^s ; 
wr^also be done by steaming, which does 
tawever. penetrate sufficiently m the case 
?i!nS?^ods. In order to prevent coagulation, 
Jcidsare^dded to solutions of acid dyestoffs and 
Zoita to those of basic dy^tufls. After t^t- 
in the dyebath, the wood is allowed to stand 
”f^l2 bra to auW the dyestuff to coapilate, 
ind is then allowed to dry ot is steamed. Basic <lye- 
fiffis of low molecular weight are not fast to light, 
md coagulate too rapidly on the fibre, » that 
it is diffeult to obtain level shades.— F. W. A. 

nveitw and cleaning ; Studies in ——' D B. 
^ke. I. Phys. Chem., 1916, 20, 761 — 808. 
When a dyed material is treated with a Mluteon 
of another dyestuff, the colour of the first dyestffil 
mav under suitable conditions, be masked by 
ttit’of the second dyestuff, but the apparent dis- 
placement is due merely to the solvent or peptismg 
action of the water and is mdependent of the 
«oond dyestuff. Probably on account of coa^a- 
tion of the dyestuff, dyeings made at a togh 
temperature do not bleed so readily as those 
obtained at a lower temperature. Examples arc 
iiiven of selective adsorption by wool from mix- 
tures of dyestuff solutions at different tempera- 
tures. Probably duo to the coamlating effect of 
acid, acid dyestuffs (on wool) ffieed less in hot 
wata if dyta from an acid bath. The laws of 
adsorption of an acid dyestuff in various ncid 
baths as suggested by Bancroft (this J., 19H, 
197, 349) hold when the “ saturation capacity 
of the fibre has been so decreased that the “ cuttmg 
down ” effect of the various anions can be mani- 
fested. In the case of the dyestuffs examined, 
the more the dyestuff is irreveraibly adsorbed the 
less completely and readily Is that dy^tuff 
adsorbed at a low temperature, and the less it will 
bleed, other factors being the same. 

The methods used for the removai of stains 
have been ciassifled as follows: (1) mechanical 
removal ; (2) solution in a liquid ; (3) peptising 
in a liquid, e.g,, removing dyes with hot woter ; 
(4) peptising with a solution, e.g., removing dyes 
with sodium carbonate solution ; (5) peptising 
with peptised colloid, e.p,, removing stains with 
soap ; (6) peptising in two stages, e.g., removing 
paint by treatment first with oil and casein and 
then with soap; (7) adsorption by solid, c.g., in 
removing grease with fullers' earth or blotting 
paper, which is considered of special interest ; 
(8)peptisii^ with a liquid and adsorption by solid ; 
and (9) change ot substance forming the stain. A 
large number of examples of practical importa 


Weighting, fixing, mordanting, dyeing and bleaohing 
naturod nlk, artificial silk, cotton, linm, and 
other textile materials [by means oj foam]; Pro- 
cess for . Soc. de Teinture et d’Apprfit 

ci-dev. A. 0avel, and F. Lindenmeyer. Fr. 
Pat. 480,764, Jan. 25, 1916. 

For the production of foam by means of acid, 
neutral, or alkaline liquids, saponins, agglutiuants. 
tannins, resins or other analogous substances are 
added to the liquids. — B. N. 

Silk; Proteclivo treatment of weighted — —in 
order to increase its strength and etastiaiiy. 
Schadd & Korteling. Fr. Pat. 180,206, Nov. 
12, 1915. Under Int. Couv., Nov. 23, 1914. 
(See also Fr. Pat. 478,007, Mar. 12, 1915 ; this 
J., 1016, 1107.) 

SrtK, after weighting with tin phosphosilicate, 

I for instance, is treated with organic compounds 
! containing nitrogen or sulphur, or both, which 
i are non-volatile and which are oxidised more 
! readily than the fibroin but do not stain nor 
' injure the feel and appearance of the silk ; the 
compounds employed may be fixed in the nbrM 
by precipitation in an insoluble form. Suitable 
substances are choline, betaine, and the alka- 
loids ; for example, the sUk after weightiM is 
treats with a solution containing 5 % of cholhie- 
and hydrazine hydrocliloride.— J. F. B, 


Finishing maieriuls dyed tcith vat colours ; Process 

. A. Kertesz, Mainkur, Germany, and 

E. Kur, Manchester. U.S. Pat. 1,207,414, Dec. 
5, 1918. Date of appl., Mar. 18, 1916. 

The dyed fabric is treated with a finishing taste 
containing dextrin and an oxidising salt. — ^F. W. A. 

Mercerised fabrics ; Apparahis for leaehif^ and 

rinsing and recovering the lye. J. Matter. 

Laaken, Assignor to J. P. Bemberg A^Q.. 
Bamien-Rittersbausen, Germany. U-b. Pf'’ 

I, 209,465, Dec, 19,1916.Date of appl,, Jan.JS, 1913. 
See Eng. Pat. 1633 of 1913 ; this J., 1913, 908. 

Dyeing and like apparatus ; Perforated beam for ~ 

J. , T., and E. Brandwood, Bury. UB. Pat. 
1 , 211,068, Jan.2, 1917. Date of appl.,Oct.27,1914. 

See Eng. Pat. 17,355 of 1914 ; this J., 1916, 26. 

Foamforthe treatment of textiles ; Production of-— 
at any desired temperature. Process for tjKatmg 
textiles, ai any desired temperature, wntft oxuiwmg, 

< reducing, or inert gases in the form of /wm- tat. 
: do Teiitnre et d’Appret ci-dev A. Clavel and 
! F. Lindenmeyer, Fr. Pats. 480,397 and 480.39S, 
! Dec, 6, 1915. 

I See Eng. Pat. 102,310 of 1010; this J., 1917, 80. 


uuiuuer oi examples of practical importance 
are tabulated, e.g.j the removal of soot from cotton 
by d£ute caustic soda is explained as due to the 
peptisation of the soot by the preferentially 
adsorbed hydroxyl ions forming a caustic soda- 
soluble colloid of soot. — F. W. A. 

Patento. 

CoWon /abr tes ; Production oj figured effects on 

Hebcrlein et Cie. Firat Addition, dated Nov. 
rfO, 1915, to Ft. Pat. 468,642, Feb. 19, 1914 
1914, 060). Under Int, Conv., July 6, 

lOlo. 

“^ton fabric, previously mercerised, is sub- 
mted m places to the action of sulphuiie acid 
^y®,“fi'fi'’B. (1.54 sp.gr:) in strength, then 
Ashed and again mercerised. — ^B. N, 


Process for utilising osier-bark. 

See V. 


Fr. Pat. 480,637. 


VII.— ACIDS; ALKALIS; SALTS; NOH- 
METALUC ELEMENTS. 

Sulphuric acid from 5W"-'^»'"““»n*ni21-n25: 
lArison. Eng. and Min. J., 1016, 102, 1131 ii3o. 

Five important .Imericau “PP» 

TaS" cf I" taU?r fie 

plant (Utta) use ga Tennessee Copper 

i r ^oppS and ae Ducktown Sulphur, 

■ Sipir and IronCo. (Isabella, Tenn.)use.gas tom 

StTiirS'S-' « A?« « PI*.. 
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&nd 8 of cluklcopyTite. 'Hie normAl compoaifatm 
of the gas &om the blast furnaces is SOi 8 t- 8, 
CO, e—7, 00 0-8—1, and N 84%. Air is admitted 
at several points in the acid plant by low-pressure 
bmwm to furnish the necessary excess of oxygon 
without unduly dilntii^ the sulphur dioxide. 
Mn<di skill and attention is required at the furnaces, 
especially in charging, to keep the quality and 
quantity of the gas as uniform as possible. The 
nitre consumption in the two plants is 6 — 8%. 
^ the smelters use the chamber process because 
it is cheaper and the gas t<x> impure Tor the contact 
process ; the use of the latter would involve the 
removal of moisture, arsenic, and dust. — W. R. S. 


P?W8phoric acid evolved in the voUUilieaiimi method 
Off treating phoephaU rock ; Use of the Cottrell 

mecipitator in recoveritig . W. H. Rosa, 

J. K. Carothers, and A. H. Merz. J. Ind. Eng. 
Chem., 1917, 9, 211—31. 

Ih the Cottrell precipitator (this J., 1911, 1037) 
used in the authors’ experiment on a manufactur- 
ing scale (this J., 1916, 1154) the sheet iron pipes 
were replaced by glazed terra-cotta tile pipes, 
J within which were suspended wires of Monel 
’ metal or nichrome wires weighted at the ends. 
The exhaust-fan for .drawing ofl the fumes was 
made of antunonial metal, the surface of which 
WM protected from the action of the pho^horic 
acid by a coating of Bakelite enamel. Arr was 
admitted to the furnace through openings round 
the electrodes, whilst the charge was introduced 
through openings round other electrodes. The 
rock used in the experiments was unground 
Florida land-pebble phosphate, containing 3214% 
of phosphorus pentoxide and 2-33% of fluorine. 
The amount of moisture in the cha^e and in the 
admitted air vras sufficient to convert the phos- 
phorus pentoxide into phosphoric acid, and by 
increasing or reducing the moisture in the air, acid 
of any i^ree of dilution could be obtained. When 
the nunes were iia^ed through a baffle tower so 
that the precipitation was made at a low tem- 
perature, the acid first collected from a charge 
confining about 1% of moisture had a concen- 
tration of about 60%, but by reducing the flow 
of air the concentration was increased to about 
80%. By omitting the baffle tower and passing 
the fumes directly mto the precipitator, precipita- 
tion of the phosphoric acid took place at about 
100” C., and the solutions obtained either with a 
m a ximum or minimum flow of air were more con- 
centrated than those obtained under corresponding 
conditions at a lower temperature (c.g., 90-82 and 
93-23% as compared with 63-07 and 80-23% 
respectively). The extreme limits of impurities 
found in samples of phosphoric acid (about 63%) 
collected in the precipitator were as follows : — 
Sulphuric acid, 0-04 to 0-21 ; hydrofluoric acid, 
trace to 0-40 ; hydrochloric acid, nil to 0-04 ; 
silica, 0-03 to 0-26 j calcium oxide, nil to 0-03 ; 
ferric oxide and alumina, trace to 0-06 ; arsenic, 
trace ; heavy metals, none ; and residue on ignit ion, 
0-11 to 0-85%. Under the conditions of the pre- 
cipitation the greater part of the hydrofluoric and 
Eiblmric acids present passed through the pre- 
cip^tor in the form of gas. The phosphoric acid 
cwected when the baffle tower was omitted 
omtained a larger amount of suspended matter 
and was somewhat coloured probably by car- 
bonaceous matter carried over with the air. 

— C.A.M. 


Bgdrogen bromide ; The absolute density of gaseoue 
-- — . C. K. Reiman. Comptes rend., 1917, 164, 
'44 — 46. 

HeTEBlUNaTIOKS of the density of gaseous hydrogen 
brinnide prepared by three different methods 
rave as the result of a large number of experi- 
Bfmta a mean value of 3-6442 gnus. ±0-002 as the 
Wdi^of a litre under normal conditions. — G, F, M. 


SaU i Bemoml of barium [oMortdolfivm brines nut 

in the manufacture af— — ^ W. W. ffldnner 

W. P. Baughman, J. Ind. Eng. Ohem., itq^ 

9 , 18 — 26. ’ 

Sami>i.^; 8 of the brine from differsiii' wells infli, 
Ohio River District contained horn 61-73 to gs-w 
gnns. of sodium chloride, 0-28 to 0-60 grm. (j 
barium chloride, and 0-04 to O-Il grm. of fetroi* 
bicarbonate per litre. The brine, which ha? 
density of 8-5 to 10“ B., is concentrated in as? 
evaporator to about 10“ B., and is then passt^ 
through filters into settling tanks conWzS 
copper steam pipes, whence, afteir concentrate 
to about 20“ to 21” B., it is run into a “ {tmi 
settler.” Here a little salt is allowed to crystallig, 
to remove the last traces of iron in snspensieg 
and the clear brine is then drawn oft to tjie 
crystallising tanks, or “ grainers,” which contaig 
a system of copper steam pipes. As the salt 
crystallises more brine is run in until the oon- 
centration reaches about 30“ B. Prom these 
grainers, in which No. 1 or ‘‘ Table and Dairy 
Salt ” is made, the brine is drawn off into tlj 
‘‘bitter water grainer,” where it is concentratrii 
to 38“ or 40“ B. and y-iclds No. 2 or “ off-grade ’’ 
salt, whilst tiie final mother liquors arc drawn of 
and treated for the recovery of bromine, egj 
calcium and magnesium chlorides. Samples of 
No. 1 salt contained from 0-02 to 0-23% of barium 
chloride (calculated on the anhydrous salt), 
whilst “off grade” salt contained from 1-02 to 
18-52%. Tiie “ olf-grade ” product constitute 
from 7 to 12 % of the total salt produced by a 
works, and is sold for the manufacture of ice, 
salting of hides, etc., but notwithstanding its 
dangerous character, it has not infrequently been 
substituted for the No. 1 salt. Experiments og 
the precipitation of the barium by means d 
sodium sulphate showed that by the addition of the 
equivalent quantity of the reagent only 81-!)% 
of the total barium was precipitated from the 
brine, whilst by the additicn of 30% in excess 
93-7 % of barium was removed. The presence ol 
the ferrous bicarbonate, the iron in w-hich was 
partially precipitated on aeration or boilitgi 
promoted the subsidence of the barium sulphate, 
and for this reason the sodium sulphate solution 
was added to the brine before heating. In practice 
the sodium sulphate (.salt-cake free from arsenic 
or lead) was dissolved in water and its aridity 
neutralised by the addition of slaked lime wMch 
had been rubbed to a paste. The calculated 
quantity of solution was added to the brine, 
which was then agitated by^the admission ol 
compressed air for an hour, until the ferrous 
bicarbonate w-as decomposed. After standing for 
16 hours practically the whole of the barium 
sulphate had deposited, and the brine was resiiv, 
for the evaporator. After 3J months’ work scale i 
due to calcium sulphate began to form on the pipes 
iu the grainers, and it was therefore decided to 
reduce the proportion of sodium sfflphatc t-c fh® 
amovmt equivalent to the barium. Under these < 
conditions No. 1 and No. 2 salts were whiter than - 
before owing to more complete removal of the 
iron, and they crystallised mope rapidly in .the ; 
grainers. The highest proportion of barium 
found in No. 2 salt was 0-06%, whilst a sample 
of the mixed No. 1 and No. 2 ^Its contained oiily 
0-02% of barium sulphate. The cost Of trcathK® 
is estimated at about 1 cent per barrel, and we 
increased value of the product more than com. 
pensates for this. In the works which adopts 
this treatment about 400 lb. of barium sulphato 
per day was obtained as a by-pr^uct. — 0. A- -'i- 

Ammonium sails ; Exportation of 

Alt Order in Covmcil, dated January 19th, ord^ 
that the Froclamation of May 10m, 1*1®' 
hibitinv the exportation of certain articles BO"* 
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i. nnited Kingdam, be 

F°^SE^ ^mn« m» and its aalto, whether 

k^SramPOund ,(eseept ammonium nitrate, 
ana sulphOcyMride),” is deleted and 
hv &e headings “»Ammonia and its 
®»^^hetJer aimnle w compound (except am- 
ponimn^litoate, pe&OTate, sulphate, and aulpho- 
niicl ” “ “Sul^te o£ ammonia.” 

The effect ol this order is to perimt the 
iiwtation of ammonium sulphate to France 
n^nossessions, Bnfflia, Italy and its possessions, 
Portugal, and to any other destination 
lot Mediterranean and Black 

Seas.) 

Aimnnivm nitrate solulione of any dc»M drmgih ; 

Tables tor the preparalron of . 0. Gautsch. 

.SemTit., 191(h 1049-1050. 

Tables are given showing the ^uantit^, by 
and bv volume, of ammonia solution of 
^“tr^fiXm 9-9i to 30..17% NH ,S|,.gr 
l.(|60— 0-894 at 15 G., 16 — 27 B. at 12 5 I,.) 
iml of nitric acid ol concentration from 10-68 to 
8 90% HNO, (sp.gr. 1-060-1-514 at 15“ C., 
^,]7_i|s-99“ B. at 15“ C.) to furnish 1 grm. of 
immonium nitrate. The following figures have 
two selected from the tables 


Attempts to prepare magnesinm cyanide and 
S^ucinum (bery&inm) cyanide were unsucc^sful ; 
and, as regards yield, the synthe^ of aluiuinimn 
nitride was unaffect^ by working under high 
pressure, no cyanide being formed. — F. Sodx. 

Amrmmium silicate. K. Schwarz. Ber., 1916., 49, 
2358—2364. 

Hydrated silica was slowly dissolved by 3 iV 
ammonia solution at 18° C. until a maximum 
concentration representing about l/50th of that 
lequh^ for the conversion of all the ammonia 
into metasilicate was reached. On heating, the 
silica dissolved more rapidly, but the solutions 
obtained were opalescent, and the solubility 
varied with the degree of hydration and character 
of the silica used. The formation of ammonium 
silicate was however proved by the steady rise 
in electrical conductivity which accompanied 
solution. Ammonia solution had no appreciable 
effect on finely powdered quartz at the ordinary 
temperature, but anhydrous amorphous silica 
underwent slow hydration and therefore dissolved. 
Tetraethylammonium metasilicate was obtained as 
a white amorphous hygroscopic mass by dissolving 
hydrated silica at 80° C. in a 10% solution of 
tetraethylammonium hydroxide and evaporating 
the solution in a vacuum desiccator. — F. Sodn. 


Ammonia solution. 


Araoimt rc(jiii'r«i for 1 gi-in. niiimcnUum nitrate j*™' 

0-060 

2- 1489 
2-238.5 

: 0-050 0-040 1 0-030 | 0-620 

! 1-6716 1-3625 1 1-1423 1 0-6761 

1-7590 1-449.') 1 1-2285 1 1-0042 

1 1 i ^ 

0-010 
0-8522 1 
j 0-9365 ; 

0-900 
, 0-7517 
i 0-8352 

0-894 

0-7012 

1 0-784S 

Nitric acid soluHoa. 


Sp. jr., li"C ] 

liequired for 1 grai . ft wmonium nitrate | ^ ' i 

1-060 

7-3603 

6-9522 

1-120 * 

3-8905 

3-4736 

1- 180 ! 1-240 1 l-.tOO 1 1-360 

2- 6789 1 2-0.535 1-6573 1-3671 

2-2702 ' 1-6577 1-2719 1-0052 

1-4S0 

M276 

0-7641 

1-480 ' 
! 0-6146 

1 0-6180 

1-514 

0-7958 

0-5256 


ti:ea*oeeds [f Japanese ]. K. Miyama. Kogyo- 

Kwagaku-Zasshi, 1916, 19, 1044 — 1065, 

Jn Yezo different species of Zamimria and 
ijihroihamnus'O.ve collected for use as edibles and in 
irge quantities as raw material for iodme manu- 
icture ; potassium salts are also obtained as a 
y-product. The cost of potassium chloride from 
?aweed is less than £4 per ton. Some of these 
3aweeds are rich in iodine, e.g., A. bifidus, Rupr. 
UDtains 0-6% on the dry we^ht. Near the coast 
f Saglialin seaweedt are as abundant as in Yezo 
nd equally rich in iodine. Other varieti^ 
ommonly used as a source of iodine arc Ecklonia 
ava and i?. hieyclis. Kelp made from seaweed in 
apan is not porous, but obviously over-roasted. 
According to experiments, the seaweed may lose 
2 5 % of its iodine -content by unsuitable roasting, 
'apai produces 1700 tons of potassium salts per 
onum, or about one-fourth of the total con- 
mnption, but the proper utilisation of the sea- 
veed gathered should afford over 6000 tons. 

— F. B. 

[of Uie alkali and alkaline-earth metaUl ; 

WyniAeaia of in the electric pressure-fumaoe. 

ty. Reuciions at high pressures, A. Stabler. 
Ber., 1916, 49, 2202—2294. 

of alkali carbonate and carbon, heated 
the presence of nitrogen, at 60 atmos, pressure, 
(tV- T h^-pressur© electric furnace 

l DM J., 1913^ 789), funiBhed a product containing 
of ^kili cyanide (yield 95%), and 
was obtained by the same method 
7ioz A? ? . ’ whilst a product containing about 
'^um cyanide, with no appreciable pro- 
.‘/““MDMle, was similarly prepared from 
I ' m oxide, the yield of cyanide being over 80%. 


Iron ammonium alum ; Hydrolysis of . W. N. 

Rae. Chom. Soc. Trans., 1916, 109, 1331 — 13S0* 
The precipitate, formed by hydrolysis, wWch 
separates on keeping a solution of iron ammomum 
alum, has been shown to have the composition 
2Fe203,.S0$. The intensity of the colour of iton 
ammonium alum solutions, alone and in the 
presence of other substances, such as sulphuric 
acid, ammonium sulphate, sucrose, potassium 
chloride, and alcohol, has been measured, and is 
shown to be in agreement with the supposition 
that the colour is due to the presence of a soluble 
form of the above basic sulphate. On adding 
concentrated sulphuric acid to a solution of the 
alum, a wliite precipitate is formed which is found 
to be the anhydrous alum. Several deipity deter- 
minations of aqueous iron ammonium amin 
solutions are recorfed. — B. N. 

Cofnr}oimds formed by the interaction of glacial 
acetic acid and ferric chloride ; Constit^ium of 

B. Weinland and K. Kessler. Tubinger 

Chem. Ges., June, 1916. Chem.-Zeit., 1916, 
40, 1002, 

On dis.sohing ferric chloride in a 
of elacial acetic acid the compound FelOHj.tOUU 
C1-I-2-25II90. is formed, whereas when much 
acetic acid ia Present the pr^uette the comp^- 
tioD, Fe(CH,.COO)! -rO-2.iCH3COOH +0 7oH,0. 
In both compounds the complex h^a-acet^- 
dihydcoxvfem cation is present (Ber., 1901^ 
42,^ 3881) since the concentrated agu^ns 
solutions yield the characteristic platinochloride 
^ that cation. Treated with alcohol bote- 
salts yield a new red rhombohedrw compand, 
IfKIcoo) (OH).] (Pfll.+S .C.HiOH+g.O. 
whilst when crystallised from a httle water bote 

0 
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form the chloride cf the hexa-acetato-trifenic 
base [Pe,(CH3COO).(OH),]a+7HsO. An analo- 
gous compound also separate from a concen- 
trated aqueous solution of 1 mol. of ferric chloride 
and 1 mol. of sodium acetate, while a solution of 
1 mol* of ferric chloride and 2 mols. of sodium 
acetete yields the above-mentioned chloride of the 
^hexa-acetato-ti^en'ic base. — C. A. M. 

Refractory oxides.. H. B. Sosman, J. Ind. and Eng. 

Chem. 1916, B, 985—990. 

The author quotes the melting points of silica, 
alumina, magnesia, lime, and ferrosoferric oxide 
previously determined by C. W. Kanolt this J., 
1913, 1155) and reproduces the phase rule diagrams 
of possible two and three-component systems 
made from the foregoing oxides and ferric and 
ferrous oxides. Ho concludes that the stable 
compounds of the oxides with each other are all 
made up of these oxides in simple proportions, 
usually 1:1 or 2:1 and that the stable com- 
pounds are molecular compounds of the oxides 
(Werner's compounds of the second and third 
order). He suggests that certain compounds 
which exist in the crystalline state may be entirely 
dissociated when converted into the liquid or 
glassy state. The maximum melting points in 
r;a]l of the systems are those of the pure stable 
compounds, and the highest ’melting points are 
those of the pure oxides, Al,Os, CaO, and MgO, 
so that the addition of any substance to a refractory 
oxide will lower its melting point. Kaolinite 
Al, 0 a, 2 Si 02 , 2 Hs 0 , is not the hydrate of anyhi^ 
temperature compound and when heated it 
breaks up into a mixture of Al^iO, and SiOt with 
’ a softening point below that of either constituent. 
I.C., below 1625® C. If alumina is added to a pure 
kMlin to make a mixture c4uivalent to AltSiOs. 

‘ siUimanite will form and will not melt below 
1816® C. The formation of this compound is the 
basis of the manuCactarc of Marquardt porcelain. 
Magnesia spinel, ]ffg:0,A]|0„ is a similar product; 
it melts at 2135® 0., and its eutectic? with MgO 
and AlyOs melt respectively at 2030® C. and 
1925® C. Fused silica or quartz glass ” is only 
stable above the melting point of cristobaJite 
(1625® C.). Below this temperature it tends to 
crystallise (devitrify), but as the high temperature 
form of cnstobalite has the same density as the 
glassy form, the material remains transparent and 
homogeneous and only breaks up into tne familiar 
devit^ed mass when passing the a— ,6 inversion 
point at 200® — 275® C. Future progress in the 
use of refractory oxides must follow two principal 
lines : (1) control of the purity of the maternds 
and (2) accurate control of high temperatures. 

—A. B. S. 

Hydrogen^oxygen mixtures ; Catalysis of at the 

ordinary Umperature by moist contact substances. 
K, A. Hofmann and K. Ebert, Ber., 1916, 49, 
2369—2389. 

The catalvsis of a gaseous mixture of oxygen and 
hydrt^en Ibrought about by the action of contact 
substance moistened with aqueous solutions 
(see Hofmann and Schneider, this J., 1916, 45) 
is shown to be an electrochemical process, similar 
in character to that taking place in a Groves' gas 
battery. It is supposed that parts of the contact 
surface (of pallamsed or platinised earthenware) 
are converts into oxygen electrodes and parts 
into hydrogen electrode by contact with the 
gases. With surfaces of platinum, iridium, or 
palladium, the activity of the oxvgen develops 
ve^ slowly as compared with that of thehydrogen, 
hence, since the rate of catalysis depends 
on the product of these activities (that is, on the 
E.M.F. of the system), the maximum effect is only 
leached by ' employing more than one contact 
substance, so as to secure rapid activation both 


of oxygen and hydrides. Tho best results 
obtains by using a palladium film (on eartheg,| 
ware) in conjunction with small quimtities Qf^ 
finely divided palladium (reduced by hydrogea^ 
from palladous chloride solution), in pr^esce 
sodium bicarbonate solution. WiUi such coai.| 
btned catalysts, the extent of the action is 
greater than with both catalysts working sin^yj 
Under the most favourable conditions, abofi 
^0 c.c. of gas was catalysed in 10 minutes niS 
15 sq. cm. of contact surface. A palUdium fiM 
alone gave the behest figures in an acid soluti^ 
which raises the oxidation potetidial of the oxygeo^l 
and the effectiveness of the catM^t was increased.’ 
by charging it uith oxygon, bdt no rise in actirib ' 
was induced by adding an oxygen-carrier. 

— P. Soon. # 

Melallographic investigation of the aystm, antimmf i 
sulphide and cuprous sulphide. Chikashige and- 
Yamauchi. See X. 

Ionisation of sulphuric acid and normal potassium 
stUphaie in agueovs solutions of medium 
iraiion. Muller. jS^ee XI. 

Remarks on certain electrolyses. Muller. Sec XI, 

Use of diphenylamine and dipkenyU>emidiM for 
colorimetric determinations. Smith. iSce XXIII. 

Paten'TS. 

Hydrochloric acid ; Process for ike manufacture oj 

pure . M. Lucion and C. E. Riche. Fr. 

Pat. 480.247, Nov. 16. 1915. 

The impurities of ordinary commercial hydro* 
chloric acid, consisting of iron, arsenic, antimony, 
sulphurous acid, and anhydride, can be removed 
by treatment of the acid with persalts. notably 
permanganates. The impurities are thus con- 
verted either into insoluble compounds, or into 
non-volatile compounds not coined away under 
the (renditions of operation. The process can be 
applied in the ordinary course of manufacture so 
as to yield, directly, a pure acid. — J. B. C. K. 

Sulphuric acid ; Mow«/ac(wre of . L. Laufer. 

Fr. Pat. 481,131, Mar. 7, 1916. 

The gases escaping from the Goy-Lussoc towel* 
are treated with water sprays or the like to absorb 
acid fumes, etc., and thevw|ter containing tbe 
recovered products is introduced into the acid- 
making system. — T. H. B. 

Ammonia frmn coke ; Process for productimi of 
J. G. Aarts, Dongen, Holland. Eng. 
101,154, Aug. 8, 1916. Under Int. Cody., 
Aug. 9, 1915. (Appl. No. 11,202 of 1916.) 

A HOT mass of coke, after its discharge from 
carbonising chamber, is exposed over its whole 
length and at bath sides, to jets or streams Oa 
steam, preferably superheated, directed tow^ 
the middle of the mass, under constant conaiwoj* 
of quantity, velocity, and temperature, t)otn^ 
the steam and coke. The ammonia is recovereo 
in any known manner by the aid of hoods, 
nected if desired with suction apparatus, ij 
vdocity and quantity of the steam nj 

regulated in accordance with the velocity 
temperature of the coke, so thftt a 
quantity of nascent hydrogen is 
tne maximum. ^eld of ammonia, and y 
temperature of the coke is reduced 
prevent as far as possible decomposition ot _ 
ammonia formed. In many 
the coke is moving slowly, the stem » introa 
intermittently. — J, B. 0. K. 
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i -aJionoio and ammonium nilraU 

o<_^. F. Bicaid. Fr. Pat. 

,/ maouf^y^L ’laiB 

ten nS2. Oct, 20, 

’ ; is based upon the^reacbon between 

' ! and sodium nitrate, and 


"'‘’“'lihim bicSbonate «id ammoitium mtrate. 
^the wdium nitrate is left nndecom- 
the mothe?liquor, together mth ammon- 
Sic pate* covers several alterative 

thodb separatinz the salts from the 

‘isTliauor The ammonium bicarbonate 
;■*' Ste may be allowed to react under 
at 50° c. in the presence of only a small 
water, or a saturated solution of the 
mav be Xwed to act under the same 
as regards temperature ““d presmm, 
“^‘ rothersS, in the dry state. Ae dried 
ruhiture obtained from the mother liquor is 
wUh hot water, which dissolves ammomum 
iSe in preference to sodium mtrate, and tte 
S salt obtained by recrystalhsation of this 
Snfis extracted with cold water, to remove 
Sum nitrate. The residual ammonium mtrate 
t befemmted and dried by fflteri^ under 
Ssure of hot air. In order to fac^tate the 
Sion of the raw or refined mother h^or 
It bv cold water, the latter is passed repeatedly 
mugh the salt by means of a pump, a let 
vsskI air, or some mechamcal fom^o^^t^r. 

mimiiim nUraie; ^anuf^uK of — 
liulin. Fr. Pat. 480,150, Feb. 11, 

X aqueous solution of calcium nitrate obtained, 

U by the electric arc process of fixing atmo- 
pheiic nitrogen, U aUowed to react with an^on- 
im sulphate at a temperature of 120 C. or 
igher. The solutions arc preferably raised to 
Ins temperature separately, and the preliminary 
eating and the reaction are effected under 
iressure in a series of autoclaves. The apparatus 
lay be applied to other reactions at high tem- 
letatures under pressure, notably those produemg 
I precipitate of calcium sulphate. — J. B. C. K. 

immom'um chloride ; Direct process of manufacture 

of from chlonnCf nitrogen, and hydrogen, 

C. L. Mayer. Fr. Pat. 480,232, Nov. 15, 1915. 
t MIXTURE of hydrogen, nitrogen, and cMorine 
jases in definite proportions by volume, is sub- 
tutted to the action of the silent electric discharge, 
in order to facilitate the reaction and to remove 
ihc products before decomposition can occur 
liaing to its reversal, water or steam is injected 
under pressure into the chamber in which the 
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Sodium perborate ; [Bleetrolytic] manufacture of 

. Deutsche Gold- und Silber-Scheideanstalt 

vorm. Hoessler, Fbnnkforb Germany. Eng. 
i Pats. (A) 100,154, Mar. 2, 1916. Under Int. 
Conv., Mar. 10, 1915. (Appl. No. 3184 of 1916.) 
(B) 101,620, Mar. 2, 1916. Under Int. Conv., 
!^pt. 24, 1915. (Appl. No. 3186 of 1916.) 
Additions to Eng. Pat. 100,153 of 1916 (this J., 
1917, 83.) 

l-i) In tlie preparation of sodium perborate by 
elretrolysis of a solution of alkali carbonate and 
alkali borate, the solution, which may he saturated 
“ ^th borax, is kept saturate with alkali 
Foliate by mamtaining the latter as a bottom 
phase). (B) Ihiring electro- 
ysB irnder the above conditioiiB, a substance or 
.IS added which will produce on the 
A precipitate lowering the reducing 
cu. Chronuc acid may be used for this 


purpose, and such of its salts the base of which 
does not decompose alkali perborate, e.g., chrom- 
ates of alkali and alkaline earth metals, including 
magnesium, aluminium, beryllium (glucinum), etc. 
Other alkaline earth salts may also be used. With 
chromic acid 0-5 grm. per litre, and with calcium 
chloride 1 grm. per litre may be used. Protective 
colloids, e.g., albumin, starch, gum arable, &c., 
may also be introduced to increase the action of 
the added chromic acid or salts. — T. H. B. 

Iodine ; Direct method of extraction of from 

green sea-weed. V. Vincent. Fr. Pat. 480,014, 
Oct. 16, 1916. 

Green sea-weed is extracted in the undried state 
with a solution of aluminium s^phatei preferably 
in sea water, and slightly acidified, _ which has 
the property of dissolving the alkali iodide from 
the weed, while leaving undisOTlved the gelatinous 
organic matters. The solution of alkali iodide 
is treated with copper sulphate and with sulphur 
dioxide or sulphites, and the precipitated cuprous 
iodide is separated from the solution by centri- 
fugal force. An alternative method of extraction 
is to use a solution of iron sulphate for lixiviating 
the dried sea-weed. — J. B. C- K. 

Sidphur dioxide; Synthetic manufacture of — 

R. P. Pictet. Fr. Pat. 480,294, Nov. 22, 191o. 
Sulphur or pyrites is burnt in a special furuMc 
by means of pure oxygen, and to prevent the 
formation of products other than sulphur dioxide, 
the oxygen is mixed with sulphur dioxide befom 
coming m contact with sulphur, and coohng roils 
are embedded in the walls of the furnace to moder- 
ate the temperature. A baffle-plate is ^cd longi- 
tudinally in the furnace to divert the gaseous 
stream in a suitable manner. A compressor and 
exhauster are used to'work an injector for nu^g 
the oxygen with the sulphur dioxide produc^ in 
the process before bringing it m contact with the 
solnW. Sulphur is kept in slight excess during 
the process so that aU the oxygen i^romumed. 

Zinc sulphate ; Production 
minerahr E. Ferrans. 

21, 1915» Ijnder Int. Oonv., Dec. 7, 191o. 
The roasted and desulphurised ore or natural 
zinc oxide is treated with sulphur diomde p^ 
doced, e.g., by the roasting of a sulphide ora, 
and the precipitated zme sulphite is 4te*t«d 
with moist air to convert, it mto sulphate, whiA 
is dissolved by lixiviation with pure or acidulat^ 
water. The two stages of the proc^ 
combined in one operation, 

ore with sulphur dioxide, together wito air 
and moisture (or steam) in such a way as to pro- 
duce directly zinc sulphate, 

Sterwards extracted with acidulatrf^ 

muDE ta^r is treated with hydrocbJoTO acid, 
lime 9*^ ralpmm bitaitrates ib separate 

r^ultmg tjeated with a mineral acid to pr^- 

Sj Er.~s*7S",7irrs‘ 't. 

trat^ ( . . A AVg fliigt, mother-liquors with 

neutralisation of 

“crfdilm tartrate Ey sodium ca^nate, 
cipitated cmciurn ^ r described above, _a 
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Cmbon dioxide; Process for absorption of — — 
from gaseous miiiures. Nfikaml* Venoot- 
sdukftp Anton Ju^ons’ Vereeni^e Fabriek^. 

Ft. Pat. 480,774, Jan. 26, 1916. Unda? Int. 
Conv., Nov. 8, 1915. 

The ^seous mixture is led into a solution capable 
of absorbing carbon dioxide, and which can be 
afterwards regenerated by boiling. The solution 
is one of alkali carbonate in which magnesium 
hydroxide, or a highly basic carbonate of magnesia 
or a mixture of these compounds, is held m sus- 
pension. This solution is obtained by adding an 
excess of a solution of an alkali carbonate to one 
of a magnesium salt, and afterwards boilii^ for 
some time. — T. H. B. 

Alumina and hydrochloric acid; Simultaneous 

production of . L. G. PatrouUleau. Fr. Pat. 

481,106, Mar. 2, 1916. 

SiLioo-ALTTMiNruM, produced by reduction of 
silicious bauxite in an electric furnace, is heated 
to dull redness in a refractory vessel, and chlorine 
is brought into contact with it. A mixture of 
the chlorides of aluminium and- silicon results, 
which is led into suitable condensers, the excess 
of chlorine which accompanies it being led away 
and used again. Subsequent treatment of the 
chlorides is based on the facts that silicon chloride 
decomposes in aqneous solution into silica and 
h^^rocmoric acid, whilst the very soluble alum- 
inium chloride decomposes only after total 
evaporation of its solution and roasting of the 
residue at a red heat, then becoming converted 
into alumina and hydrochloric acid. — T. H. B. 

Oxygen compounds of metals or metalloids and 
cctrbonaceous substances; Manufacture of an 
intermediate product for use in processes based on 

healing together fe.g., in produciion of cal- 

Hum carbide]. Alby United Carbide Factories, 
Ltd., and K. HyUand, Fr. Pat. 480,020. Oct. 18, 
1915. Under Int. Conv., Oct. 31, 1914. | 

See Eng. Pat. 14,486 of 1915 ; this J„ 1916, 963. ! 
The process may be applied to other oxygen com- 
pounds of metals or metalloids, besides lime, 
and the product may be used in the manufacture 
of metals, alloys, nitrates, silicates, cyanides, 
and cyanamides, as well as of carbides. 

Sulphuric acid ; Process and apparatus for the 

manufacture of . I.. P. Basset, Paris. 

Eng. Pat. 100,597, May 31, 1916. Under Int. 
Conv., May 31, 1915. (Appl. No. 7724 of 1916.) 
SebU.S. Pat. 1,197,331 of 1916; this J., 1910, 1058. 

Carbon dioxide; Process of absorbing from 

gaseous mixtures. Naaml. Vennootschap “ Ant. 
Juigens’ Vereenigde Fabrieken,” Oss, The 
Netherlands. Eng. Pat. 102,138, Feb. 16, 1916. 
Under Int. Conv., Nov. 8, 1915. (Appl. No. 
2331 of 1916.) 

See Pr. Pat. 480,774 of 1916 ; preceding. 

Ammonium phosphate ; Manufacture of acid . 

W. WoUenweber, Bochum, Germany. U.S. Pat. 
1,208,877, Dec.19, 1916. Date of appl., Oct.X9,1915. 
See Eng. Pat. 8037 of 1915 ; this J., 1916, 737. 

Ammonia ; Apparatus for condensing . L. 

Block, Mannaroneck, N.Y. U.8. Pat. 1,210,141, 
Dec. 26, 1916. Date of appl., Dec. 2, 1912. 
SebIFt. Pat. 444,688 of 1912 ; this J., 1912, 1113. 

Alkaline compounds ; Method of produHng soluble 

. P. Itadmann, Godegara, Sweden. U.S. 

Pat. 1,209,201, Dec. 19, 1916. Date of appl.. 
May 23, 1914. 

See Eng. Pat. 12,136 of 1914 ; this J„ 1915, 138. 


Nitrogen compands ; Apparedus for production s 

. C. Kranss, Cologne-Braunsfeld, and p 

Stahelin, Knapsack, Germwiy. U.S. 

1 , 211 , 181 , Jan.2, 1917 .Dateofappl.,Mar.26, 1915, 
See Pr. Pat. 464,750 of 1913 ; this J., 1914, 549, 

Zinc sulphate or other zinc compounds; Mcr*. 

faciure of from zinc ores. R. B. Llopart 

Fr. Pat. 480,848, Feb. 2,. 1916. Under Int 
Conv., Apr. 2, 1915. 

See U.S. Pat. 1,142,795 of 1915 ; this J., 1915,854 

Sulphur; Recovering elemental — ^from sulpfcj 
oaa^^. W. F. Lamoreaux, Isabella, Tenn., U.8.A 
Ei^. Pat. 16,543, Nov. 23, 1915. Under lift 
Conv., Feb. 8, 1915. 

See,U.S. Pat. 1,169,726 of 1916 ; this J., 1916, 3M. 

Sulphur ; Recovery of from sulphurous giaw. 

W. F. Lamoreaux. Pr. Pat. 480,315, Nov. 29 
1915. Under Int. Conv., Feb. 8, 1915. 

See U.S, Pat. 1,169,726 of 1916 ; this J., 1916,31)9, 

Oxygen from air ; Apparatus for extraction of , 

H. Filippo, P. Scboonenberg, and NaamL 
Vennootechap Philips’ Gloeilampenfabriek. BV. 
Pat. 480,915, Feb. 10, 1916. Under Int. Com, 
Oct. 16, 1915. 

See Eng Pat. 101,860 of 1916 ; this J., 1917, 31 

Automatic pulsomHer for raising liguids, especuik 
acids, Fr. Pat. 480,861. See I. 

Process for producing a loater-softener. U.S. Pat, 
1,207,826. See XTXr. 


m-GLASS ; CEBAHK^. 

Bricks : Yelloio — . L. A. Keane. J. Phvs. 

Chem., 1916, 20, 734—760. 

It has been found that the yellow colour of brkks 
is due to ferric oxide in a very finely divided 
form (not to compounds of the latter with lime 
or silica) ; when the ferric oxide is in a ooawer 
condition the colour of the bricks is red. AJuioiDi 
appe.ars to be the important peptising agent in 
bricks, which are yellow when the ratio of 
free alumina to iron is high 5 lime acts indirectly 
by setting free alumina. Anhydrous yellow 
ferric oxide has never been obtained in the pom 
stato, but it is stabilised by other substance?. 
The buff colour of the product obtained by igniting 
aluminium hydroxide contaiiiingasmallpeTcentaf|« 
of ferrous hydroxide is undoubtedly due to 
oxide, as also is the yellow colour of slignW 
impure quicklime. Clay deposited in the present 
of organic matter, and therefore likely to conUm 
vei^ finely divided iron oxide, may burn to* 
bun colour without the lime or alumina 
being high. As agglomeration increases with tw 
temperature, yellow bricks might be expects 
to turn red if heated sufficiently ; but the pfpto' 
ing action of alumina also increases with to 
temperature, and the latter appears to be t®* 
predominating factor, since red bricks becoffi 
paler or even buff when reheated. The changw« 
colour which result from the heatii^ of y^“. ^ 
bricks are complicated by the dissociation 01 to 
contained ferric oxide, and heating in 
Is suggested as a means of eliminatli^ this tag" 

Committee on Glass and Optical Jnstruments- 

page 119. 

Refractory oxides, Sosman. See VIl. 
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Patents. 

n'H '’«)mb/S'^N!*o{'Vall[erf London, and 
5““? Bato Playae*!. Snssex. Eng. Pat,, 
to- Ist, 1918- (APPI. No. 8747 of 1916.) 

rlav paste passes through a hopper and 
. fihn lin. to iin. thick, on an absorbent 
ISi, band, made of canvas, which conveys it 
S a shaUow tunnel hy steam-pipes 

J v,oneath the upper part of the band. Alter 
2hin- the further rad of the tunnel, the clay h 
^enel by a scraper and falls on to another hand. 
Xly heated, which conveys it again through 
e tunnel and discharges it m a di'y state.— A.B.S. 

trartorn iitaIcnaU resiaiant to corrosion ; Manu- 
Hi re of —. Mineral Products Co. Fr. Pat. 
Sm Dec. 18, 1915. Under Int. Conv., 
Dec. 2l', 1914, and Aug. 9, 1915. 

■K Eng Pat. 17,447 of 1915 ; this J., 1916, 692. 
le proportion of finely divided carbon specified 
from 10 to 30% of the weight of alumina. A 
aterial resisting the action of hydrofluoric acid is 
dained by heating the products at a high tern- 

inafiirft. 


lirasivei; Manufacture of for ckaning and 

mfyking. Naamlooze Vennootschap West 
Borneo Cnltuur Maatachappij. Fr. Pat. 481,099, 
Mar. 1, 1916. Under Int. Conv., Mar. 4, 1915 
s abrasive, cleaning, or polishing material is 
ade of acid salts of the heavy metals, such as 
rric titanate or chromate (ferro -titanic sand or 
ironte iron ore), which have been freed from 
taree impurities by sifting and then mixed with 
irundum, charcoal, rouge or other abrasive and 
ith a bond such as rubber, oil. grease, cement, 
p clay. If great strength is required (as in the 
lanufacture of grinding wheels), the mixture may 
I! moulded and then burned. — A. B. S. 

Hecitperaitrckiln. U.S. Pat, 1,207,209. SeeJ. 


IX -BUILDING MATERIALS. 


'heory and practice of the dyeing of icood. Moll. 
See VI. 

'•mmes of rosin in Germany. [Artificial seasoning 
of wood.] Besemfeider. See XIII. 


Patents. 

^aving composition, and method of producing same. 
E. H. Staber. Calcutta, India. Eng. Pat. 
13,75.9, Sept. 27, 1915. 

I PAVEMKNT composition consists of grains of a 
ninwal aggregate of dilterent sizes, graded so as 
8‘ve the maximum density, and not less than 
1% of bitumen. The softening temperature of the 
Mtumen is increased by mixing it with an impalp- 
dde powder so that the paving material does not 
'pm ^^8er the hipest sun temperature, Details 
a the method of grading, with graphs of seven 
matures, are given.— A. B. S. 


coating on artificial stones and articles of 
wtpcml Slone mass ; Process for the prodvcHon 

-J a thick or contact . H. Welte, Znaim, 

-Auatna Eng. pat. 17,862, Dec. 21, 1915. 
Under Int, Conv., Apr. 10, 1916. 

unset mass is strewn with a 
w thS. such as lead,’ tin, zinc, aluminium, 

or prMwably composed of globulac 

particles, before being sub)ectea to the 
sbanin^S'*'^ ]“ ^ mould by which the desired 
^_jiingis A soft and a less soft meti 

‘™'y be used in succession, or a mixture 
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of powdered meta>1s or alloys may be employed, 
with or without a small proportion of graphite in 
either case. — W. B. P. P. 


Artijicial stones ; Manufacture of . J. Voisem* 

bert. and F. H. Keudel. Fr. Pat. 480,285, 
Apr. 7, 1915. 

ARTiFiciAt building stxine is made by crushing 
or grinding natural stone, adding 1 — 4 % of a 
bond such as felspar, clay, ground glass, or quartz, 
and sufficient water to make a stiff paste. The 
latter is pressed hydraulically or mechanically 
into the desired shapes and the blocks produced 
are burned in an electric or gas-fired kiln. The 
blocks are laid in a mortar made of the same 
materials together with cement or lime. — A. B. S. 

Magnesian cements B. Ruch. Fr. Pat. 480,338, 
Nov. 27, 1915. 

Magnesian cement is made by adding sufficient- 
dilute hydrochloric acid to calcined magnesia and 
inert materials such as stone, sawdust, etc., to 
form a paste, and then stirring the mixture 
vigorously. — A. B. S. 

Wood ; Bleaching exotic — . P. E. Simon. Fi*. 

Pat. 481,155, June 15, 1915. 
Rose-wood, violet-wood (palisander wood), or 
other exotic wood is soaked in dilute nitiic acid, 
for about a fortnight if cold acid is used or four 
days if the acid has a temperature of 40® C. It is 
then washed in a stream of water for a fortnight 
or more until all traces of nitric acid have been 
removed. — A. B. S. 

Lumber ; Treatment of to increase its densUg. 

F. Pfleumer, Dresden, and n. Plleumer, Losch- 
witz, Germany. Eng. Pat. 100,792, June 24. 
1916. Under Int. Conv., June 25, 1915. 
(Appl. No. 8910 of 1916.) 

See Ger. Pat. 291,945 of 1915 ; this J., 1916, 843. 

Cement; Process and furnace for manufacture of 

for vreparing concrete of great strength. E. 

Jx»ngan. Fr. Pat. 480,542, Dec. 9, 1915. 
Under Int. Conv., Dec, 11, 1914. 

See Ger. Pat. 293,124 of 1014 j Ibis J., 1916, 960. 


X.-METAL5 ; MEriAUUHGY, INCLUDING 
ELEGTRO^METALLUBGT. 


Gold in copper matte; Assaying . R. E. 

Chase, juu. Eng. and Min. J., 1916, 102, 1139. 

Tub method is especially adapted for mattes rich 
in gold. One-quarter assay-ton is divided be- 
tween two 3 in. scorifiers containing 35 grnis. of 
t^t lead and 2 grms. of silica, and a second sample 
of the same weight is divided between a second 
pair of scorifiers, the assay being run in duplicate. 
The contents of the scorifiers are mixed and each 
chaise is covered with 35 grms. of t^t lead and 
2 grms. of borax glass. The lead buttons are 
combined two and two, made up to 65 grms. ^'^th 
test lead, and ro-scorified with 2 grms of suica. 
The silver beads are combined two and two and 
the assay finished in the usual way. W. R. S. 


Mineral and metal production of the United States. 
Eng. and Min. J., Jan. 6, 1917, 

The subjoined tables show the estimated amaunte 
of c ertain imp<wtant metals ^ 
in the United States in 1916, together with 
figures for 1914 wid 1916 


Meiali. 


Copper (a) 

Ferromtngtinese 

Gold <« 

Iroa 

Lead (o) 

Nickel (e) 

Quicksilver 

Silver (&) 

Zinc (<0 


Pounds 
Long tons 
Dollars 
I.ong tons 
Short tons 
Pounds 
Flasks 
Troy ounces 
Short tons 


1.158,681,876 
185,118 
94,531,800 
23,147,22.6 
538.735 
30,067,064 
16, SCO 
72,455,100 
362,361 


1,423.698,160 
226,957 
101,035,700 
29,916,213 
535,922 
44,139,826 
(7) 21,033 
67,485,600 


1 . 941 , 900,586 
„ 355.366 
62 , 315,383 
89 , 484,000 
583,498 
61 , 67 , 5.438 


ia) Produetton from ore origioatm* to the United SUto.(»)Theotafcti« ^191,4 and 1015 are to d^and ^ for i,i, 


ori(£tSg lathi United States ; Aotimonlal lead iatocioded. (fl Totei Producton of amd to, « jeid thwe tr«i, 
dross ana luiu: excluMi^y : includes spelter derived from imported ore. (c) Imports ; tor 1914, 

This nickel Is reftned In the United States lor the production of metal, oxide and salts. (/) As reported by U.S. Geological SurvRy, 


Coal, anihradte (a) . . 
Coal, bituminous <o) 

Coke (a) 

Iron ore 

Petroleum (a) 


Jlfineral and diemieal suhsiances. 


Short ions 
Short tons 
Short tons 
Long tons 
Darrels 


1914. 1 

1915. 

1916. 

90,821,507 

422,70.3.970 

34,655,914 

42,911.897 

265,762,535 

! 88,912,000 

' 432,500,000 

41,600.000 
58.843,804 
261,104,104 

88,500.0(10 

509,000,000 

54, .300,00(1 
81,095,000 
292.300,000 




(a) The coal and coke and petroleum statistics are the estimates of the U.S. Geological Survey. 


Brass; The failwt oj I. Micr^t^lwe 

and iniXial stress in iorougkt brasses of the type 
Cu 60, Zn 40%. ^P. D. Merica R. W. 
Woodward. U.S. Bureau of Standards, Techni- 
^ Ri^rNo. 82. J. FrankUn Inst., 1916, 182, 
803 ^ 05 . 

As the result of examining some 250 sampl^ of 
used and unused wrought brass of the above type, 
the initial strrases in rods and bolts were found 
to vftry flfr 64 ttply in distrioution And ins^iutwdc* 
AverftSG stresses of 1000— -30,000 and fibre sti^s^ 
<,f O—SO.OOO lb. per sq. in. were obtained {n^mly 
by the Heyn method; see this J., 1914, 596) ; 
and whereas the outside layers of extruded and 
forced rods were found to be under compressional 
strain, those of drawn rods were in tension. Some 
of the results obtained for typical matenals aw 
edven in the following table : samples 85, 136, 
172, 174» and 205 were new, 3 and 160 had season- 
cracked in service, while 187 and 189 had been in 
' service under moderate stress for months without 
showing signs of failure. 


5000—10,000 lb. per sq. in., an average initu] 
stress value of 500 lb, per sq. in. is a safe etwa 
limit for rods and bolts of usual size ; and failw 
is likely to occur in cases where the initial sins 
value, or the sum of initial stress in tension anj 
the tensional service stress, approaches the ektit 
limit of the material. The initial stress in rodi 


is relieved by annealing for 1 — 2 hours at 300®— 400 
C., at which temperature the pj^sical propertie 
are not appreciably affected, — w, B, F. P. 


ZinCt cadmnm> and mercury ; Vapour prema 

of . A. C. Egerton. Phil. Mag., 1911, 

33, 33—48. 

The method employed by Knudsen (Ann. I'liys., 
1909 (4), 29, 179) for determining the vapoui 

S ressure of meicury (depending on the kinetw 
ow of molecules through small apertuies aw 
tubes) was adapted to the requirements of tw 
present investigation, the original procedw 
being simplified by the use of tubes ha^ 
accurately circular holes the diametere of whici 


Percentage Tensile strength 

composition. (lb. per sq. in.). . 

! Percentage 

— j i- j eloDgstloD ■ 

i Ultimate Proporlionalj 2 ins. 
Cn. Zn. j Sn, Fe. j strength. limit, j 


Initial stress 
(lb. per sq. in.). 


Avera^ Maximum 
stress, fibre stress 


3 Manganese bronze 
85 Naval brass .... 
136 tUnganese bronze 
160 Mknganese bronze 

172 Muntz metal .... 
174 Han^nese bronze 
187 Naval brass .... 
189 Mungan eae bronze 
205 Manganese bronze 


36,000 

36.000 
28,700 

24.000 

52.000 


33 

46 

44 

28 

(on 8 ins.) 

40 

22 

33 


25.000 44,000 

2,000 7,000 

22.000 34,000 

30.000 84,000 


q’oOO 14,000 

8,000 12,000 


Fftihixes by fracture or fissure were found to 
have occurred as the result of (1) the presence of 
initial stresses of large magnitude, (2) service 
over-stress due, for example, to the drawing np 
holts too t^tly, and (3) Improper and faulty 
practice in forcii^ bolt heads, fla n g i n g plates, ete. 
Under nonuaf service conditions, in which the 
service strewes are tlwmselves not greater than 


could be measured hy a micrometer j the conde 
meM was weighed instead of ^nreo#! 

vacuum was obtained by means of a cn , 
tube kept in liquid air, and idso by the « ^ 

a Bose oil pump. The apparatus was stendaro 


by means of mercury ; and detaib of the oD^ ^ 
tions made with all three metah are S’'’®? 
series of tables. The values of k®. p. tdf e®“ 
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aii.l line 

iioeo„. 


were found to be 10'5979 — 0 5 log. T 


T 

.. . nwHvely ; the corr^onding value for mercury, 
Ji/^found by Knudsen, being 10-5724— 0*847 

The angle of slope of the 


and 10*9443— 0-5 log. T— 


7176 


__ by 
3342-26, 


T— ■ Y 

\-aoour pressure curve for mercury was slightly 
1 ^ than halt that of the slopes of the zinc and 
cadmium curves, which were very eiinilar. The 

values of at the melting points of the 

fleuients were: Zn 4*41x10“®, Cd 3-70x10“®, 
and Hg 2*81x10“’ mm.; while at a point of 
enual pressure, 2*0 x 10~® mm., the corresponding 
values were 1*25 x 10“’, 1*39 x 10"’, and 2-81 x 10“’ 
uim. at the absolute temperatures 502'*, 436® and 
234® respectively. At the melting points, the 
vapour pressures of zinc and cadmium were nearly 
f-qual (Zn 1*13 X 10“i, Cd 1-0 x lO-i mm.). Tlie 
physical constants of these two elements are closely 
simDar, but those of mercury have a much smaller 
value throughout. The results obtained so far 
chow the method to be capable of general applica- 
tion.-W. E. F. P. 


Ahitninium; Official price of . 

TiiE selUng price of aluminium ingots of ordinary 
vommercim purity of 98 — 99% lias been fixei 
by the Ministry of Munitions at £225 per ton, 
carriage paid to consumers’ works. The maximum 
selling price of re-melted aluminium scrap and 
swarf ingots of 98 — 99 % purity has been fixed at 
£210 per ton, carriage paid to consumers’ works. 
The maximum price must not be exceeded, hut 
a lower one may he fixed by aCTeement between the 
seller and the buyer, based upon the metallic 
aluminium content. These prices are to take 
effect as from 1st January, and permits under 
Fegulation 30 A of the Defence of the Realm 
Regulations will be granted only for such dealings 
in the above-mentioned materials as are in accom* 
ance with the above prices. The above prices arc 
subject to alteration, at anv time, as mav be 
directed by the Minister of Munitions. 

(hilliurii ; EleclTolyaVi of , H. S. tJhler. Amer. 

J. Sci., 1917, 43, 81. 

Tue electrolytic deposition, of gallium I)V the 
process described recently (this T., 1910, 1221} is 
considerably retarded by the presence of rntmtes. 
Chlorides, on the other hand, appear U> have no 
effect on the rate of deposition. 


Anilnionial lead ; Analysis of . C. R. 3fcCabe. 

J. Ind. Eng. Chem,, 1917, 9, 42—41. 

riiE following modification of Demorest’s method 
<J. Ind. Eng. Chem., 1913, 8, 842) obviaties the 
OTop caused by occlusion of antimonious sulphate 
4v ^1? Precipitated lead sulphate : — One grm. of 
ne alloy is dissolved in 60 c.c. of stroi^ sulphuric 
aiui, and the solution boiled for 5 mins, to oxidise 
allowed to cool. It is then diluted 
nu 60 c.c, of water, boiled for 10 mins., allowed 
®^ewhat, and a further 50 c.c. of water 
♦n? precipitated lead sulphate is washed 

^ decantation with 25 c.e. of water, the 
in o jemg passed through an asbestos filter 
c^cible, and it is then dissolved in a 
\o . . grms. of ammonium acetate in 

^ * y ^ter.. The solution is treated with 

flu/i ViL 1 sulphuric acid, the flask shaken, 

^hate left to settle for 5 mins, and 
aftorVia- Gooch crucible, in which, 

i»Si with water, it is dried at 120® C., 

a° KUM. over a Bunsen flame, cooled in 

two weighed. The antimony in the 

large ^ se^alely determined by adding a 
8 xcesa of N/IQ potassium permanganate 


^lution (standardised on pure antimonv dLssolved 
m sidphuiic acid) and titrating the excess with 
standard ferrous sulphate solution. Tlie total 
amount of permanganate used, less 0*3 c.c., the 
qimntity consumed in a blank test, correspond** 
mth the amount of antimony. Tin is determinecl 
m the msi filtrate by reduction with iron, filtration 
of the hquid thmugh cotton wool, which is then 
washed with dilute (1 : 5) sulphuric acid, and 
titration of the filtrate with standard iodine 
solution. — 0. A. M. 


aurntas woijram output. U.8. Commerce Re- 
ports, No. 303, Dec. 27, 1916. 
Completed figures for 1915 show that the total 
production of wolfram from all sources in Burma 
amounted to 46,293 ovt.. compared with 43,752 
cwt. m 1914, 32,091*5 in 1913, 32,224*5 in 1912, 
and 2.'>,357 in 1911. These figures do not include 
production from the southern Shan States, where 
wolfram is worked in conjunction with tin, anil 
separate statistics are not recorded. 

Hitherto the gi*eater portion of the wolfram ore 
produced in Burma was taken up by Germany, but 
English smelters arc now in a position io handle 
all the ore coming forward. Late flares show 
tliat from January 1 to October 7, 1916, 2702 tons 
of wolfram was exported, compared with 1844 tons 
in the corresponding period of 1915. (See al^ 
this J., 1910, 119.) 


Silver'tellurium ; MchUographic inveslipation of the 

system . M. Cbikashigeand I. Saito. Mem. 

CoU. Sci., Kyoto Imp. Univ., 1916, 1 , 301—368. 
Mixtures of silver and tellurium in varying 
proportions' and, in each case, of a total volume 
of 2*5 C.C., were melted in an atmosphere of 
hydrogen in a porcelain tube contained in an 
electric furnace. During the progress of cooUng. 
temperature readings were taken by means of a 
calibrated thermo-element. An allowance was 
made for tlie volatilisation of tellurium, which was 
found to be appreciable when the proportion 
present in the mixture exceeded 40%. The form- 
ation of homogeneous crystals and eutectoids 
was follosvedby maxima and constant temperature 
points in the cooling curves, and by microscopic 
examinatiou of the reguli. Formation of the 
compounds Ag.Te and Ag^Te^ was established. 
AgjTe is a britUo, greyish-white, crystalline sub- 
stance melting at 057® C., which is immiscible 
with silver in the solid state and thus forms an 
eutectoid with this metal, but reacts with tellurium 
in the molten condition at 443® C. to form p- 
AgjTe,, which, at 103® C., changes into the a-form. 
Ag7 Te4 was found to be infsoluble in Ag.Te but 
remains mechanically mixed with the latter, and 
immiscible with tellurium in the solid state, so 
forming an eutectoid when separating together. 
Reguli containing 70% of silver give an alloy of 
fine stnu^turo which may have technical import- 
ance. — J. P, 

Metals ; Enmfsious and suspensions with molten 

, H. W. Gillett. tJ.8. Bui'eau of Mines- 

J. Phys. Phem., 1910, 20, 729—733. 

Prom a consideration of numerous cases in practice 
Avherc emulsions or suspensions of molten metals 
or alloys with solids, liquids, or gases are pro- 
duced unavoidably, as in the refiniiu? of aluminium 
chips, “floured” or “ sickened "mercury, dirty 
molten sodium, and “ blue ” zinc powder, or 
intentionally as in sheraidising and m the pro- 
duction of' the lead -copper mixture used for 
packings, bearit^s, etc., it is suggested that, if 
procurable, many stable emulsions of metals 
normally immiscible in the liquid state might 
prove of use industrially. Although useful emul- 
sions of gases with metals are rare, it is known 
that lead made porou^ by an indirect method is 
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much more efficient than solid lead plate for 
etoraxe batteries ; and it is probable that other 
metals, if rendered uniformly iwrous by emulsiflca- 
tion with gas while in the liquid state, would find 
many industrial applications. Investigation of 
the colloid chemistry of molten metals and alloys 
would doubtless yield much valuable information. 

— W. E. F. P. 

Anfimony sulphide and cuprous sulphide ; Metallo- 

graphic invesligatuin of Ihe system . M. 

Chikashige and Y. Yamauchi. Mem. Coll. Sci., 
Kyoto Imp. Univ., 1918, 1, S41 — 347. 

An investigation was made of the crystallisation 
of mixtures of antimony and cuprous sulphides. 
Mixtures of varying proportions were melted by 
means of an electric furnace in tubes of Jena 
glass or porcelain. Temperatures during the 
gradual cooling were read by a platinum platinum- 
rhodium thermo-element and an atmosphere of 
nitrogen was maintained round the tufaffcontaining 
30 grms. of the mixture. Maxima in the cooling 
curves were obtained with a mixture correspond- 
ing to the composition 4Cu,S,5Sb,Sa and with 
SOu^.SbsS, (orthothioantimonitel. Metallo- 
grapfaic examiiuition showed that homogeneous 
crystallisation took place at these compositions, 
and the compounds gave no mixed crystals with 
each other or with either of their components. 
Indications were obtained of the separation of 
Ou,8,Sb,S3 (metathioantimonitel, but this forma- 
tion remained uncertain as the crystallisation 
was accompanied by the separation of a eutectoid 
containing 3Cu,8,Sb,S„ which gave a hetero- 
geneous structure to the regulus. On account of 
the uncertainty of this crystallisation, the com- 
position of chalcostibnite stUl remains unsettled. 
An analysis of the mineral gives 4 6-81 % anti- 
mony, while Cu,S,Sb,S3 contains 48-5% and 
40u,S, 5.Sb.S3, 45-9%.— J, N. P. 

Sulphuric acid from copper-smelting gases. Laiison. 
See VII. 

Overvoltage tables. IF. Theories of overvoltage and 
passivity. Newbery. See XI. 

Patents. 

Tool-steel alloy. B. Furness, Jenkintown, and 
R. H. Patch, Assignors to The Midv.ale Steel 
Go., Philadelphia, Pa. U.S. Pats. (A) 1,208,833, 
(B) 1,208,834 and (c) 1,208,902, Dec. 5, 1916. 
Dates of appl., Dec. 14, 1915, Jan. 19, 1918. and 
Sept. 18, 1915. 

Hioh speed tool steels ore claimed containing 
(A) Cr, 2-5— 6 (4) ; Mo, 4—11 (8) ; Co, 2—20 <5) ; 
G, less than 1% : (E) Cr, 2 — 6 ; W, 0 — 15 {less 
than 15); Co, 5 — 20 (not less than 10%); (c) 
Cr, 15—20 (19-3) ; C, about 1-35%.— W. E. F. P. 

Iran for castings ; Method of preparing . W. G. 

Knnx, Sharon, Fa., Assignor to The National 
Malleable Castings Co., Cleveland, Ohio. U.S. 
Pat. 1,206,861, Dec. 5, 1916. Date of appl., 
Nov. 17, 1915. 

A PORTION of the molten iron, high in carbon, 
manganese, and silicon, is treated in a Bessemer 
converter to reduce the amounts of these elements, 
and the molten iron is then mixed with the remain- 
ing portion of the charge, whereby the amounte 
of Ife elements are reduced and equalised, though 
tte carbon remains above 1-5%. The metal is 
refined in an electaic furnace, without further 
sobatruitial reduction of the carbon. — B. N. 

Ferrabmgrien ; Process of treating . P. Jf, 

McKenna, WashuMdon, D.C. U.S. Pat. 
1,208,596, Dec,12,191KDateof appl., Aug.11,1916. 
Kruo-tvnosien alloy obtained by smelting 
il fieated for the remov^gif non-meU^ impuri- 


ties, such as sulidmr, by grinding the mass m 
subjecting it to the action of hydrochloric ^ 
of approximately 20“ B. (sp.gr. 1-16). The aeij 
does not combine with the metallic tungsten alW 
but forms hydrogen compounds, such as hydrooi 
sulphide, with the impurities. The excess*,,! 
acid is removed by washing, and the fin* 
divided product dried. — B. N. 

Tin from eassiterite and oxidation products of ((» . 

Process for facilitating the extraction of ■ 

G. Michaud and E. Delasson, Montreuil som 
Bois, Prance. Eng. Pat. 17,743, Dec. 18, l!)]; 
Addition to Eng. Pat. 614, Jan. 14, 1915 itiij 
J., 1916, 313). 

The reduced meta], obtained as a concentra(p 
or fine powder or in the form of “ carbo-metallir 
plates,” by the original process, is dissolved 
a solvent composed of hydrochloric acid (® 
litres), water (60 litres), and stannous cljoride 
(20 kilos.) at a temperature between 50° and 70“ 
The solution is electrolysed for the production of 
metallic tin, and the spent electrolyte nsed for 
dissolving a further quantity of the crude mebi 
The stannous chloride for the solvent is obtainiMi 
by treating the partly exhausted carbo-mctalJk 
plates with hydrochloric acid and evaporatinr 
the solution.— W. E. F. P. ' 

Roasting furnace. F. Fouarge, Swansea. Em; 
Pat. 102,595, Sept. 4. 1916. (Appl. No. 12,4fii 
of 1916.) 

The furnace has superimposed hearths with 
openings at the ends so disposed that the material 
travels along a sinuous path. Each roastinj 
chamber is provided with lateral sheivra in- 
fianges which do not extend quite to the ends of 
the dhamber. Reciprocating rakes are carried 
by rods extending across the chambers and theii- 
ends slide upon the inwardly projecting flanges 
or below these. The rakes on alternate hearths 
work in opposite directions, pushing the material 
towards the shoot leadiim to the next lower floor 
as well as to one side. . Dust-chambers communi- 
cating with the upper hearth are BitoaM at t,hr 
top of the furnace. Additional side shoots may 
be provided to prevent the channel from gettim: 
clogged — W. E. ,8. 

(a) Furnace and allied structure, (b) Furmre. 
(c) Feedittg device for furnaces, (d) and (Bi 
Metallurgical furnace. U. Wedge, Ardmore. 
Pa. U.S. Pats. (A) 1,208,246, (B) 1,208.247. 
(c) 1,208,248, (D) 1,208,249, and (e) 1,208,250. 
Dec. 12, 1916. Dates of appl., (a) J.in. 12. 
1914, (B) Feb. 11, 1914, (c) Feb. 28, 1014. (B) 
Nov. 21, 1914, and (E) Mar. 1, 1915. All re- 
newed Apr. 27, 1916. 

(a, In a furnace having a series of superposed 
annular hearths, each hearth is provided with an 
inner and an outer charge-receiving surface, side 
by side, each having a separate outlet. A chaige 
is fed to each surface independently and moved 
over the surface towards the outlet. The outlets 
of alternate hearths are at the outer periphery, 
and midway between the outer and inner peri- 
pheries respectively, (b) TVo concentric cy- 
lindrical walls are provided with superposed 
annular hearths projecting into the ann nhir space 
towards one another. A girder rotating in, » 
horizontal plane about a central pivot carries 
depending from its outer end a series of annular 
hearths intermediate with the fixed hearths and 
projecting equally between the members of the 
two series, (c) la a furnace as in (B) the outer 
end of the gMer carries a feeding Mpper above 
a circular pivoted disttibuUng plate over the 
hearths. The plate eng^es vmli member 
on the furnace aa the girao' revolves, «td is 
to rotate upon its own axis to dittixbuje the 
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i ■«! Inre) on to the uppermost hearth from 
«« the lower hearty. (D) In a 
lumace a tubular verbcal shaft is 
^ by ahearth having a treatmg chamber 
A hollow rabble aim with a return passage 
communicates at one end mth the tubular 
TO(1 at the other end with a concentric 
h„la'" member within the shaft. An air dis- 
butiiig arm projects mto the wor^^ ch^W 
one of the tubular members mdependently 
the rabble arm. It is provided at its iraer 
s with a A'alve to regulate the flow of air to 
p working chamber, the air being supplied to 
p other tubular member, (e) A rabble blade 
supported by its enlarged head in jaws pro- 
-tinsi (hnvnwaids from a hearth or equivalent 
ioort A rib or flange on the support bears 
ion the rear face of the rabble blade. A fiUiug 
dv occupies the space in the support above 
e 'rabble blade. — W. F. F. I 

'elal ariicks ; [rreveniing] scaling, and annealing 

qI . F, Perry, and Metalloids, LW., Tipton, 

Staffs Eng. Pat. 102,660, Mar. 25, 1016. 
(Appl* No. 4445 of 1916.) 

I the ti*eatmeilt of metal articles in a muffle or 
iicT annealing chamber containing an atmosphere 
Monti gas or similar gas for reducing or pre- 
mting the formation of scale, the gas is freed 
om water vapour, sulphur, and unsaturated and 
iturated hydrocarbons before admission to the 
iuffle. The saturated hydrocarbons (c.g., methane) ' 
?e eliminated by passing the gas through an iron 
ibe, or a chamber containing loose pieces of 
on, lieated to about 250® 0,, after removal of the 
ther impurities by known means.— W. E. ¥. P. 

(eiula [copper] from ores ; Process for ihe. recovery 
[ — -. C. S. Vadner, Butte, Mont. U.S. Pat. 
1,207, 243, Dec,5, 1916. Date of appl.,May 23, 1916. 

"he oxide or roasted sulphide ore mixed with a 
ot t'hlorule solution is treated with sulphur 
loxide. The clear liquor is freed from the excess 
f sulphur dioxide, partially neutralised, and iron 
nd aKcnic are precipitated by introducing air 
i presence of a carbonate. After completely 
leutrwlisir^, the copper is precipitated a scuprous 
lilorido by heating. Sodium sulphate is I’ecovered 
|ora the liquor. — W. R. S, 

opper and nickel ores ; Treatment of by 

dedroJysis. V.Garin. Fr.Pat.481, 079, Feb.29, 1916. 

j^i'MTxots or gelatinous materials, such as 
Ibumin, gelatin, dextrin, etc,, are employed in 
tie electrolytic deposition of copper and nickel 
rom poor impure solutions, chained with sulphurous 
cia, particularly those obtained by the lixiviation 
£ cupper ores. Filaments of albumin, gelatin, 
rv’.^^'^^Pplied by rubbers of soft fibrous wood, 
|DM]ned fnom the cotton plant, coconut palm, etc., 
Dvered with organic material, such as skins, etc., 
order to remove the hydrogen bubbles from 
cylindrical cathodes, or the album- 
Lai? material may be employed as pieces 

bnn.1'^ electrolyte. The formation of 

prevented, and a sound and 
bint..* ^ niaintained, even up to the 

pint at which the bath is eiihaueted.— B. N. ' 

or rtW metals ; Electrolytic production 
' Electrolytique. First 

24, 1916, to^. Pat. 
May 28, 19U (this X, 1916, 497). 

■u,4”’_^^'7.®*“drel-cathodes, of small dia- 


the fonu of an open trough. Adjacent anodes are 
bound together by rivets, and they rest on sup- 
ports to the bottom of the tank. Impreg- 

nated wiping pads, of soft supple animal mem- 
branes, preparw from skins, bladder, etc., rendered 
insoluble by immersion in aldehyde, acetone, etc.. 
are employed to remove bubbles of hydrogen from 
the cylindrical cathodes, and the action of thi- 
gelatin, added to the hath to improve the deposit, 
is thus made more regular. The animal mem- 
branes may be replaced by vegetable materials 
impregnated with insoluble gelatin. The p^, 
resting lightly on the upper surface of the cathodes, 
are displaced by an irregular reciprocating motion. 
The electrolyte, filtering between the rotating 
shafts of the cathodes and their supports, is 
collected in a receiving vessel, and led ofl from the 
bottom of the latter, to prevent the liquid coming 
into contact with the turning mechanism. — B. N. 

I 

Melting metals [copper, bronze, and cuprous metals] 

which fuse at high temperatures ; Process jar 

in iron or steel ladles, 3. Cookerley, Inglenook, 
Aia., Assignor to B. Shelton, Birmingham, Ala. 
U.S. Pat. 1,208,717, Dec. 13, 1918. Date of 
appl., Feb. 21, 1916. 

The metal is melted, in contact with a bath of fused 
sodium chloride, in an iron or steel ladle or crucible, 
the inner surface ot which has been previously 
coated with the fused sodium chloride. — W.K.S. 

Brass surfaces; Process of crystallising . 0. R. 

I Hasenohr, Assignor to J. Deheck, Terre Haute, 
i Ind. U.S. Pat. 1,207,910, Dec. 12, 1918. Date 
I ot appl., Oct. 14, 1914. 

The brass is immersed for 5 — 10 secs, in a solution 
containing 1 part of nitric and 2 of sulphuric acid, 
then washed in cold water and immersed for ■ 
5 — 10 secs, ill an aqueous solution of potassium 
cyanide (8 oz. per gall.), again washed in cold 
water and placed for 1 — o min.s. in sawdust 
impregnated with a solution made by dissolving 
10 oz. of ammonium chloride and 2 oz. of copper 
sulphate in j gall, of water, and subsequently 
washed in cold water and dried after immersion in 
boiling water. — VV. E. F, P. 

j Goid ; Process of recovering . J. H. Ailing, 

Columbia, Cal., Assignor to P. M. Wright, San 
Francisco, Cal. U.S. Pat. 1,207,261, Dec. 5, 1916. 

I Date of appl., Oct. 18, 1910. Renewed .Aug. 
18, 1911. 

The ore pulp is mixed with a solution of common 
salt, and a continuous supply of the mixtm'e 
I passed once only through a series of alternate 
electrolytic and non-elcctrolytic cells. The stream 
of mixture is thus repeatedly subjected to electro- 
lytic action at intervals sufficiently long to permit 
combination of the gold with the liberated chlorine ; 
the gold is deposited on the cathodes. — W. R. S. 

[Zinc] reloris ; Method of recovering clay and slag 

from used . C. C. Conover and A. N. 

Detweiler, Springfield, 111. U.S. Pat. 1,207,603, 
Dec. 5, 1016. Date of appl., June 27, 1916. 

Old clay retorts, which have been used tor zinc 
distillation, are coarsidy crushed, and the powder 
is subjected to a weak magnetic power which 
separates the more magneti# constrtuents of the 
slag The coarse powder, after re-crushing, is 
treated by strong magnetic power to separate the 
1 p<« maenetic constituents of the slag from the 
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Zinc; Manufacture and cendensaiion of volaHle 

mdalSi more especially in the ele^ric 

furnace. A/S Metalforedling. Fust Addition, 
dated Nov. 6, 1915, to Fr. Pat. 478,770, Jan. 27, 
1915 (see Oer. Pats. 289,493, 290,499, 290,690, 
and 291,492 of 1914 j this J., 1916, 427, 606,695). 
The gaseous products from the treatment of the 
dag, as described in the main patent, are con- 
ducted into the condensation chambers, thus 
eimchii^ the vapour in zinc and facilitating the 
condensation in liquid form. — B. N. I 

Metal ; Process of carlionmn<ji and hardening . ^ 

N. H. Bray, San Francisco, Cal. U.S. Pat. 
1, 207, 848, Dec.l2,191C.DateofappL,App.29, 1914. 

Metal is heated to a high temperature by direct 
application of an oxyacetylcne flame containing 
an excess, of acetylene. Potassium cyanide and a 
solution of salt and copper sulphate are then 
applied to the metal. — W. F. F. 

Ores ; Process of smelling nietaUic . H. L. 

, Doherty, New York. U.S. Pat. 1,207,881, Dec. 

12, 1918. Date of appl., .Tune 22, 1909. 

A mixture of ore and flux Ls heated in a rotating 
chamber, by direct contact with a flame of com- 
bustible gas and preheated air, until combination 
is cflected between the gangue and fl\tx ; it is 
then transferred to a rotating reducing chamber 
in which an atmosphere of carbon monoxide 
is maintained by the partial combustion of car- 
bonaceous matter in aerial suspension. The 
charge is mixed with solid reducing material at 
the point of entry into the second chamber, in 
which the heati^ is continued until complete 
reduction and fusion are effected. The hot reduci:^ 
gases from the second chamber are employed in 
admixture with preheated air for heating the first 
chamber. — W, E. F. P. 

Galvanising tcirc : Furnace for . G. L. 

Meaker, JoUet, lU. U.S. Pat. 1,208,185, Dec. 12. 
1916. Date of appl., June 27, 1913. 

In an apparatus having a fire-box at one end and 
a shallow container for the coating metal (zinc) 
at the other, the container is provided with a long 
side tube to serve as an annealing bath : this 
extends through a horizontal flue to above the 
fire-box and is then bent upwards to prevent 
escape of the molten metal and provide an outlet 
for the treated wire. One end of the horizontal 
flue communicates with the fire-box .'ind the 
other with a flue beneath the container, the 
arrangement being such that the annealing bath 
is cooled externally by a downward current of air 
at tliat part' adjoining the container, and heated 
most strongly at the exit end, — W. E. F. P. 

Tinning, leading, and (falvanising [small articles]; 

Mec^nical process for . C. Ziegler. fV. Pat. 

479,970, Oct. 8, 1915. 

The articles to be coated are placed in or ux>on 
a perfoiated vessel or horizontal grid support 
adapted to be rotated about a vertical axis and, 
after immersion in the molten metal, drained and 
whirled to remove excess of the latter. The 
coated articles are then separated from each other 
before solidification of the coating metal occurs. 

— W. E. F. P. 

Metals ; Method of separating fumahle [from 

alloys] by fractional distillalion. J. Thomson, 
New York, Assigndr to John Thomson Press Co., 
.r Jersey City, N.Y. U.S. Pat. 1,208,237, Dec. 12, 
1916. Date of appl., Feb, 8, 1916. 

The alloy is heated in one compartment of a con- 
tainer to eliminate the metal having the lowest 
vaTOrising point ; the residue is dirolaced by 
additional charges of alloy, and made to flow 


into an adjacent compartment where it is vapon., 
by a higher temperature. The fumes of u 

different metals are condensed,8epai»tely.— w.jj 

Soldering composition. H. Hess. Fr. Pat. 480 
Nov. 11, 1915. Under Int. Conv., Oct. 15, ^ 
A paste composed of soldering metal no»A 
85*640 — 90’97, ammonium chloride 2-53^21 
glycerin 5*43 — 5*85, and glue (aqueous) 05 J 
1*16%., The glue is prepared by soaking 1 ^ 
of glue in 2 parts of water, heating to about 50^ 
and mixing the jelly with. I 4 times its quantihA 
glycerin.— W. E. F. P. 

Bronze poioder ; Process of manufaeturhiff 
M. J. Fuchs. Fr. Pat. 480,504, Dec. 23. jjjj 
The coarse alloy is pulverised by stamping i 
a mill consisting of a series of coi^artmeii 
arranged at successively lower levels. The weiA 
of the stamps decreases in successive compai( 
ments, and in each of the latter the dies or 
are arranged in steps, down which the chawej 
caused to travel by the vibration producad. 

~W. E. F.P. 

Metal [aZununiuml ; Manufacture oj powderd » 
granulated — — . H. J. Jack and A. G. LoUet 
Ft. Pat. 480,563, Doc. 29, 1915. Under IiJ 
Conv., Dec. 6, 1915. 

A VERTICAL stream of the molten metal is sub 
jected to the action of a horizontal blast o( li 
or other gas under high pressure, whereby sub 
division and solidification of the material is eiecM 

—W. E.RP, 

Tungsten or other analogous metal [for incandestm 
filaments] ; Process and [electric] fusion fum 
for the manufacture of cohereni ductile — 
Soc. Anon, ci-dev, Gmur et Cie. Ft, PjI 
480,819, Jan. 31, 1916. Under Int. Cow 
Jan. 15 and July 11, 1914. 

Ck>HER£NT ductile tungsten is obtained bv (um 
the metal, and then rapidly cooling by aimtii 
a ounent of air on to the crucible containineil 
The fusion furnace is composed of a crum 
resting on a fixed base-plate forming one electrodi 
and surrounded by two concentric heating jaci4 
connected to a common electrode. The tuyte 
for the cold air are arranged outoide the 
jackets along the whole lei^h of the cnicibli 
and within an external insulating jacket. 
heating jackets may be raised out of the furnw 
a commutator, bound to the lifting arrangemeDl 
automatically cutting off the current at the ^ 
time, whilst the valve for the air is opened sifflul 
taneously. — B. N. 

Bronze ; New — . E. A. de Lisle and N. 1 
H^louis. Ft. Pat. 480,928, May 5, 1915. 
Copper-vanadium alloy, containing 4 to 5 V 
vanadium, reduced from the oxides by aliuntai* 
is mixed with electrolytic copper and alumto* 
to give an alloy contaiiung 0 1 to 0'3 % of van^ 
and 1% of aluminium, and, when melted, iV 
aluminium is added. The copper-vanadium a* 
be replaced by copp^uranium, or prelaw 
copper-nranium-vanMium, so as to 
into the copper, .5 to 7% of aluminium, uu 
0-3% of vanMium, and 0-2 to 0-4% of uram® 
a hard resistant alloy is produced, capaw* 
taking a high polish. — ^B.N. 

Metals laluminmm and sUtcoH] ; Process ® 
apparatus tor obtaining — — \jTom, cfV; 
Weaver Co. Fr. Pat. 481,056, Feb. 25, 
A'Mixtobe of clay, etc., with carbon is 
an electric furnace in a stream of chlowa. »“ ^ 
volatilised aluminium and silicon ^ 

, separated by fractional condsnsation, 
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beiiw conducted in an atmosphere free 
,peratioM orams giiicon tetracWonde produced 
,.om racist^ intimate contact with molten 

i^h iorUation of alumini^ chloride 
■ the aluminium chloride is elM- 
'“‘} -«ed °n molten sodium chloride, the cUorme 
rolysed in m operation hems used for 

a further quantity of clay. The process 
" Anfinuoua, the apparatus consisting of a 
'I A?i ‘'sTCto comprisW furnace, condenser. 

^lectolytic vat, and gas reservoir (for 
fcrc-iver, ® i„ series, the gas reserTOir 

' / “'^m^unicating with the furnace inlet. The 
; mdei^ consists of two parts adapted to he 
oledto different temperatures ; and the mterior 
f the receiver is maintained above atmospheric 
jiressiire. — *’• 

V . . Prhai-lion of . K. S. Berglund. Fr. 

480,633, Jan. 7, 1918. Under Int. Conv., 
May 31, 1915. 

i\- a nrocess for smelting zinc ores by eliwtrical 
means, the bulk of -the zinc vapour is condensed 
linuid metal and the remamder as zinc dust 
‘which is subsequently volatilised out of contact 
Avith air and re-condensed in the same system. 
The condenser has two Mumumcatiny compart- 
ments the first connected with the outlet and the 
^iccond with the inlet ot the electric furnace, 
iaiqxiid metal is condensed in the first compartment, 
zinc dust being deposited in the second and con- 
ducted therefrom to the intenor of the furnace, 
out of contact with air, by means of a screw con- 
YPror. — W. E. F. P* 

Fnrtmcm; Tilting or rolling D. F. Camp- 

bell, London, and Soc. Electro-M4tallurgique 
Prancaise, Froges, France. Ehg, Pat. 102,902, 
Aug. 9, 1916. (Appl, No. 11,250 of 1916.) 

WfUing composition. J. A. Hope, Montifeal, 
t^auada. V.S. Pat. 1,209,841, Dec. 26, 1916. 
Pate of appl., Apr. 10, 1916. 

See Eng. Pat. 102,237 of 1916 ; this J., 1917, 38. 

Iron irom scrap of zinced sheet iron ; Proeem of 

imnufrxduri'ng . O. Schleimer, Assignor 

to K. Albert Ohem. Fabr., Neuss, Germany. 
TJ.S. Pat. 1,209,628, Dec. 19, 1916. Date of 
appl., Nov. 13, 1914. 

See Ger. Pat. 280,414 of 1913 ; this J,, 1915, 497. 

for arc welding. D, H. Wilson, Franklin 
Township, N.J., and S. Rodgers, Pittsburgh, 
Pa., U.S.A. Eng. Pat. 18,115, Dec. 29, 1915. 
Vnder Int. Conv., June 16, 1915. 

See U.S. Pats. 1,187,411 and 1,187,412 of 1916; 
this J., 1916, 849. 

Copper; Extraction of . Metals Research 

Co., Assignees of E. R, Weidlein, Thompson, 
Nev., TJ.S.A. Eng. Pat. 101,339, Aug, 2, 1916. 
1 nder Int. Conv., Aug. 31, 1915. (Appl. No. 
10,933 of 1916.) 

of 

■4wir ; ElectrolyUe recovery of from ores and 

(mer zinc-hearing materiale. U. 0. Tainton, 
Joha^esburg, S. Africa. U.S. Pat. 1,210,017, 
Pec. 26, 1916. Date of appl., Aug, 10, 1915. 
See Eng. Pat, 11,335 of 1915 ; this J., 1918, 969. 

S'y^mjumace; Mechanical . W. Schef- 

T, ’ Germany, U.S. Pat. 1,210,852, 

Jau. 2, 1917. Date of appl.. May 22, 1914. 

See Pr. Pat, 473,310 of 1914 j this J., 1915, 557. 


Crucdile furnace ; Becu^rative for fusion 

of metals and alloys. A. Uermansen. Fr. Pat. 
480,636, Jan. 8, 1916. 

See Eng. Pat. 15,887 of 1915 ; this J., 1917, 36. 

Tin ; Extraction of from cassiterite and from 

oxidation prodtuds of tin. G. Michaud and E. 
Delasson. Fr. Pat. 481,062, l>ec. 10, 1915. 
Under Int. Conv., Jan. 14, 1915. 

See Eng. Pat. 614 of 1915 ; this J., 1910, 314. 

Production of a thick or compact mctalUe eoatiiifi 
on artificial stones and articles of ^ artificial 
«(««« mass. Eng. Pat. 17,861. Sec IX. 

Treatment of icusle tine in a dust destructor. Eng. 
Pat. 102,693. Sec XIXb. 


XI.— ELECTRO-CHEMISTRY. 

OvervoUage tables. Pari IV. ^ The theories of over- 
roUaae and passivity. E.Newbery. Chem. ^c. 
Trans., 1910, 109, 1359—1368. (See this? J., 
1916, 1265 i 1917, 38.) 

Elements in the same group oi the periodic 
system show the same overvoltage, and when the 
overvoltage of a metal changes in such a way as 
to correspond with the typical overvoltage of 
another group, compounds of that metai are 
generally known in which the metal has the 
valency characteristic of the new group. Over- 
voltage is therefore stated to be probably due to 
the high solution potentials of comjmunds of the 
electrode material with the discharged ion, or with 
a product of the discharged ion. These com- 
pounds tend to form solid solutions in the electrode 
substance, and are usually stable ody under the 
influence of high pressures or high temperatures. 
A slight faU of overvoltage « probably due to 
physical forces, such as the inductive action of 
escaping ionised gas at high current deMities, 
whilst greater diminution of the overvoltoge is 
more probably due to chemical forces, resulting m 
the breakage of the electrode surface, the release 
of internal pressures, and subrequent decomTO- 
sition of the compounds present. It is probable 
that compounds of the nature described play a 
considerable part in the production of thermionic 
currents. Passivity is stated to be due to the 
insolubility and good eleetneal 
above compounds, which form a protective coating 
either over the whole surface or ^ 
easily soluble amorphous phase only. The coa^ 
may consist of the pure compound, or of a Mlid 
solution of the compound m the 
stance. The chemical stability of the 
Sides or hydrides formed on the surface of the 
electrode is of greater importance than the over- 
voltage, when dealing with substenres which are 
only slowly oxidised or reduced.— iJ. iN- 

'Inlnhuric acid and normal potassium mlphale; 
w— in 

concentration. J. A. Muller. Bull. 5>oc. Lhim., 

1916, 19, 438—441. 

Ev the electrolysis of dUute sulphuric acid m a 
divided cell in which the anode was surrounded by 

not into SOjK and ito si sulphate, 

the formation of 1 m • "R' j-RaCl* — 

“cording to the equation, SO.H -fBaU. 
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HCS-fBaSOi+Cl would bo accompanied by tiie 
Hberation of only 1 atom of hydrogen, unless the 
eomplete electrolysis of the hydrogen chloride 
were postulated, which however was shown not 
to be the case by suspending barium carbonate in 
the anodic solution in a second experiment, when 
shhougb no free hydrochloric acid could be 
formed, still the same volume of hydrogen was 
lib^at^ at the cathode. By a similar method 
potassium sulphate was shown to be ionised into 
BO*' and K*, to the exclusion of KSO*' ions. 

- O. F. M. 


Blectralysea ; Repiarhs on certain . J. A. 

Muller. Bull. Soc. Chim., 1016, 19, 411 — 144. 

Although in the electrolysis of the system 
sulphuric acid, barium chloride (see preceding 
abstract), no barium passes into the cathode 
compartment, and sulphuric ions equivalent to 
all the hydrogen liberated are found in the anode 
compartment, when potassium hydroxide is substi- 
tn^d for the bariiur^ chloride a complete inter- 
dttiiige of ions is observed, and a considerable 
^fl^nce exists l)etween the hydrogen liberated 
and, that corresponding to the migration of 
potassiiun and sulphate ions ; this is attributed U> 
an ionisation of the hydroxide into both K* and 
OH' and also H' and OK' ions. The electrolysis 
of the system sulphuric acid, hydrochloric acid, 
gives chlorine at the anode until the concentration 
of the hydrochloric acid falls below N/lOO, when 
pTOcipally oxygen is liberated. In this case the 
discTepancy between the observed and calculated 
volumes of hydrogen liberated is due to the form- 
atk>a of oxygen compounds of chlorine. When a 
molar solution of auric chloride is placed in the 
anode compartment, with sulphuric acid in the 
cathode compartment, neither chlorine nor gold 
is Ubmted at the electrodes, and the process 
resolves itself into an electrolysis of water, catalysed 
tile avuic chloride. This may be due to the 
formation, decompoeition, and re-tormation of 
small quantities of hydroxychlorides of the type 
Audi (OH),. It is otherwise when a solution of 
auric chloride alone is electrolysed ; in this case 
gold is deposited and, at the commencement, 
osonised oxygen liberated at the anode, accom- 

S .nied later by chlorine as soon as the concentra- 
on of free hydrogen chloride exceeds Ai/100. 

— G. F. M. 


Sj/nSiesis of cyanides in the electric pressure-furnace. 
Stabler. See VII. 


the walls of the vat, whilst the caliodes 
each provided with a lateral projection extendi 
beyond the wall of the vat, and making daS 
contact with an anode in an adjacent vat w 
bearing thereon by gravity. The set of cathodi 
may be raised vertically out of the vat, and S 
disconnected electrically from the anodes. — B. N ” 


Separator for storage ’batteries. W. L. Bjj^ 
Assignor to U.S. Light and Heat CorporatZ’ 
Niagara Falls, N.Y. U.S. Pat. 1,206,983, 
5,1916. Date of appl.. Mar. 27, 1914. 


A FiNELV-DiviDED acid-resisting material, such u 
asbestos fibre, and a finely-divided soluble material 
are mixed with a phenolic condensation prodiiq 
such as bakelite. The mass is hardened unjej 
the combined action of heat and pressure, aad 
treated to dissolve the soluble material. — B. N, 


Electrolytic celi. H. Shaw, New York. IJ § p,. 
1,208,722, Dec. 12, 1916. Date of appl., 

22, 1913. Henewed Oct. U, 1916. 


A KKCEPTAci.E, forming an electrode, is providtd 
with a flange extending laterally from its uppo 
edge ! a support, with a central dpemag closed bv 
a cover plate, is mounted upon the receptach 
serving partly to close it, and the support is 
secured by suitable means to the flange. A 
sleeve, depending from the edge of the openiii* 
of the support, is secured to the top of a porow 
bag-shaped flexible diaphragm, and an electrode 
secured to the cover but insulated therefrom, is 
disposed within the di.aphragm. Both the sup- 
port and the cover plate are provided withgn 
outlets, for conducting gas from the interior ot the 
receptacle externally of the diaphragm, and troni 
the interior of the diaphragm respectively B. N. 


Furnaces; Combined plug and cooler for electric ore 
-i — Korking under high pressure. Norsk nydio- 
Elektrisk Kvaelstofaktieselskab. Ft. Pal. 
480,302, Nov. 23, 1915, Under Int. Oonv., 
Dec. 10, 1014. 

Js electric arc furnaces working under a high 
pressure, a hollow ping is attached directly to the 
outlet tube of the furnace, and is connected with 
an arrangement for producing an external pres 
sure, and for cooling. For example, the plug mat 
form the flame tube of a st-eam boiler, wMbt inaa 
alternative arrangement, the upper part of tlif 
furnace is cooled by a water jacket connected tc, 
and serving as a preheater for, the boilor. — B. H- 


Catalysis of hydrogen-oxygen mixtures at the 
ordinary temperature by moist contact substances. 
Hofmann and Ebert. See VII. 


Patents. 

Meetrolylie apparatus. B. L, Whitehead, Perth 
Amboy, N.j., Assignor to American Smelting 
nnd Beflning Co., Maurer. N.J. U.S. Pats, (a) 
1,306,063, and (B) 1,208,065, Dec. 5, 1916. 
Dates of appl ., (a )Fei). 10,1913 and(B)Apr.l7, 1916. 

(a) EifCTBimES are suspended from a bar of 
eoodDCtii^ material wdiich extends across an 
deeirolytic refining tank, the bar being supported 
at the ends by suitable members. Cont-act is 
Bade between these members and the bar, and 
hut iK i.cn the bar and electrodes, or between elec- 
ti^|s, by means of a ridge on the one and a recess 
OB tile waUs of the recess coming into 

BWdgii^ contact witii the sides of the ridge, 
war Fenl electrolytic vats are each provided with 
mkt of anodes ana cathodes, the set of ano^ 
lateral pro}eeti<«s for snpporting them on 


Resistance of carbon electrodes ; Redveing the - — -• 

Soc. Fra-n^. des Electrodes. tY. Pat. 480 , 80o. 

May 3, 1015. 

The resistance of carbon electrodes is 
by incorporating with the electrode material 
powdered metals, such as copper, aluniiniuin, et^- 
or metallic oxides and salU which will yiel® 
nascent metals under determined conditions, 
natural mineral substances, such as graphite, ** 
mixture of these. — B. N. 


Electrode for electrolytic purposes ; Wire K 

Huth, Charlottenburg, J^ignor to Siemens nn® 
Halshe A.-G., Berlin. U.S. Pat. 1,209,710, Dec* 
26, 1916. Date of appL, July 7, 1916. 

See Eng. Pat. 100,739 ot 1916 ; this J., 1916, Wl- 


Bleetrolytie cells for the decemposMm of soMi^- 
G. I. (1914) Syndicate, Ltd. Ff. Pat. iSOdf’ 
Nov. 4, 1916. Under Iiri^ Conv., Nov. 6, l»w> 
and Nov. 21, 1814. 

See Eng. Pats. 26,415 of 1918 and 22,8«'? 
this L, 1914, 16B6 ; 1916, 65. 
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of aromatic tmiM-ihj/dr'i- 



„ired process for the manMv.re of 

S';aS”s ?sr- 

ProcessoPdapp^aMor^s^^^^ Fr. Pat. 


Xn.-FATS; OILS; WAXES. 

'Offrmcc : Utilisation of . W. Cruess 

l^^rw. Christif'. J. Ind. Eng. Chem., 1917, 
9. 45—47. 


Cotnhustion methods for use in the laboraUny, 
{Determinaiion of sulphur,] Hewetfc. See XXlll. 

Patents, 

Oil from ichale blvbher ; Process and apparaius 

/or eiirading . Myrens Verkst^, Pr, 

Wt. 479,962, Oct. 8, 1916. Under Int. Gout., 
Oct. 10, 1914. 

Whale blubber, preferably cut into small pieces, 
is heated for a short time to coagulate and sepM^te 
the blood, prior to the expression of the oil. The 
heating is effected partly by direct and partly by 
indirect means, to prevent condensation of the 
steam. For this purpose the vessel is provided 
with two series of steam conduits, one of which 
is perforated to allow the steam to escape into tw 
interior of the vessel , whilst in the other the steam 
is not allowed to escape. After heating, the 
blubber is conveyed to a press by means of a 
I screw conveyor or the like.-^. A. M. 


. , .L AAAA X c -1 i Oils and fats; Apparatus for purifying industrial 

is estimated that about 4000 tons of rc^due ^ j Epernay, France. U.S. Pat. 

I 139480, Deo.ie,19irDateofappl.,Mayl4, 1914. 

! See Fr. Pat. 458.049 of 1913 ; this J., 1913, 1021 • 

! 

I Preparation of solutions of vulcanised oils, obtained 
I by the, action of sulphur chloride, in amyl acetate. 
■\ iV. Pat. 480,939. Sec XIII. 


vKJmace ”) are left each year after expression of 
Ihc oU from olives in California, and at pi-cscnt i 
most of this is wasted. Pomace from eighteen 
illvc factories contained from 7.89 to 2?-23%, 
<,r 20'98 to 53-81 giffls. of oil per tun of the fresh i 
Sioduct. This oil could be best extracted by 
our extractions with petroleum spirit (gasoline). 1 
he minimum yield from air-dried pomace being i 
15 5 galls, per ton. Oils thus extracted from two 
amplss had sp. gr. 0-903 and 0 890 and saponiflea- 
ion value 173-8 and 163-2, and contained 11-77 
Old 04-03 % of free acids (as oleic acid ) respectively. 
Per soap-making they compared favourably with 
inire olive oil. Distillation by direct heat re- 
moved practically the whole of the solvent from 
the residual pomace, but it could not be completely 
-eparated by distillation with steam. Air-dried 
-amples of the fresh and extracted pomace con- 
tained 1 — Potassium oxide, 0-24 and 0-26; phos- 
phoric acid (PiOs). 0-12 and 0-14 ; and nitrogen 
1180 and 1-00% respectively. The nitrogen wa.s 
shown by practical tests to he “ unavailable,” 
whilst the amounts of potash and phosphoric 
ticij were no greater than are present in average 
1 'alifornia soils. Hence the pomace is of no com- 
mercial value as a fertiliser. — C. A. M. 

t^tilisatim ot cherry by-products. Rahak. See 
XIX.V. 


Process of making [fatty] food products. 11 .S, Pat- 
1,206,954. See XlXa. 

Disinfectant, antiseptic, deodorant, and dei^gmt 
materials. Eng. Pat. 16,410. Sec XIXb. 


ym -PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

Copying ink pencils and the ermiinalion of l^r 
pigments in tcriting. C. A. Mitchell. -Analyst, 
1917, 42, 3—11. 

^ The following table gives the composition of the 
' pigments of representative copying-mk pencils as 
: sold from 1907 to the present time 


Description. 


American Pencil Co., Duplex, IMuo 

American Pencil Co., Duplex, Violet .... 
American Penal Co. , “ Ink ^u," No. 160 

American Pendl Co., Venua, No. 167 

Eagle PencU Co., Atlas, No. 823 

Eagle Pencil Co., Copying Bagle Ink .... 
Eagle Pencil Co., Copying Engle Ink, No.824 

Eagle Peapil Co., Leads, No. 119 

*al«r Copying 

Faber Copying 

Faber Blue, No. 2251 

Hardtmuth "Mephhto” 

Hessm, No. 7i 

‘Ink and Copying ” 

Kurz 

“Lapis Ilnta " i ] . . ] 

oowney 

svaa Copying,' 'ifo.’ 'lOsV 

Preference ■■ 

"OlOs Eeyii RevATAlgn *' 


Origin, j Date. 


U.S.A. 

IJ.S.A. 

U.S.A. 

U.S.A. 

1.0DdOD 

U.S.A. 

U.S.A. 

U.t»,A. 

Bavaria 

Bavaria 

Bavaria 

AustTia 

BaT’aria 

U.S.A. 

Bavaria 

Britain 

Bavaria 

Bavtuia 

Londem 

Londini 


1 

Moisture I Residue 
(Lws at insoluble 
lOO” U.) i in alcohol. 


Dyestud. 


I 

1911 ; 
1916 : 
1916 
1916 
1907 
1911 ‘ 
1911 
1011 
1907 . 
1911 • 
1907 
1907 j 
1911 
1911 
1907 ; 
1911 ' 
1911 . 
1907 ! 
1911 i 
1916 i 
1916 


/» 

2*85 

3- 96 
7-48 

2- 30 
4*86 

4- 63 
375 

3- 65 
3-72 

2- 84 
1-82 

3- 56' 
3-74 

5- 36 

3- 83 
2-04 

4- 53 

6- 33 
2-06 
2-72 

2-91 


% 

76-45 

59- 28 
51-53 

60- 89 

66- 69 

67- 77 

63- 95 

57- 14 

64- 48 

71- 27 

58- 68 
47-14 

72- 92 

61- 49 
57-59 
69-36 

73- 05 

59- 83 
46-43 
66-48 

65- 35 


21-20 

36-76 

4099 

36-81 

28-45 

27-70 

32- 30 
36-84 
31-80 
26-09 
39-50 
49-94 
23-34 

33- 24 
38-58 
26-60 
22-42 
33-84 
51-52 

31- 80 

32- 74 


I/)99 on 
ignition 
(Graphite, 
etc.). 

Ash 

(Kaolin. 

etc.). 

A.- 

% 

27*09 

47-36 

27-36 

31*02 

25-48 

26-36 

56-84 

4-05 

35-78 

30-91 

11-66 

56-11 

13-90 

50-05 

22-18 

34-96 

11-86 

52-86 

23-50 

47-77 

29-34 

29-34 

44-14 

3-00 

68-12 

4-80 

52-64 

8-76 

40-01 

17-5$ 

64-86 

4-50 

69-17 

3«88 

7*61 

52-2S 

S-5U 

40-92 

62-08 

3-40 

62-56 

2-79 
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The dyeataff was determined by treatiM the dmd 
powdered pigment with successive smau quanutiw 
of warm 95% alcohol, and drying the insoluble | 
residue in the water oven. In all the pigmento of 
violet colour the extracted dyestuff gave me 
reactions of Memyl Violet. flu'll?, J""® 

pigment in No. 1 was an aniline dyestuff, wmlst the 
fTprmeTit. of No. 11 contained Prussian blue and 
Methyl Violet. As part of the ash is derived from 
impurities in the graphite it is only possible to 
miuft an approximate estimation of the relative 
proTOrtions of grapWte and kaolin from the 
analyses. Impure graphite may contain 
about 50 to 70% of carbon, but the better kinds 
used for pencils generally contain not more than 
3 to 4% of impurities (iron oxide, sUica, ete.). 
When the ash is less than 5% (Nos. 4, 12, 13, lo, 
17^ 20, and 21), it is probable that the 
matter was derived solely from the graphite. The 
ash of No. 14 (8'76%), consisting largely of feme 
oxide, was also probably due to the graphito. 
By attributing about 5% of the mineral matter 
(calculated on the original pigment) to the graphite, 
and adding this to the loss on ignition, a result 
ap^ximating to the proportion of ii^^re 
graj^te originally used would be obtained. These 
pigOtents may therefore be classified into four 
maM groups, viz.: (1) Those composed of 
graphite and dyestuff only ; (2) those in which the 
dyestuff has been mixed with approximately equal 
proportions of graphite and kaolin (Nos. 2, 3, 6, 
and 8) : (3) those in which the kaolin is largely in 
excess (Nos. 1, 8, 7, 9, 1C, 18, 19) ; and (4) one 
case (No. 15) where the graphite predomiM^. 
Some of the pigments contained alumma (0'59% 
in No. 3, to 19'37% in No. 18). This affected 
the extraction of the dyestuff with alcohol, and 
caused the pigments containing it to give poor 
copies in copying tests. The copying propertiM 
appear to depend on the proportion of the dyestuff, 
and on the nature of the graphite, as well as on the 
character of the kaolin. The best copying results 
were obtained with No. 3 “ Ink Eau and No. 12, 
Hardtmuth’s; the worst with No. 16 ‘ Lapis 
Tinta ” and Nos. 18 and 19 (Swan). The be- 
haviour of the written characters on treatment 
with a drop of water, or, in other words, their 
copying properties in miniature, may be used as a 
means of differentiating between the pigments in 
writing. Solution tests with drops of acetic ^id 
and^ ether may also be applied to the writing, 
Whilst chemical teats with nitric acid and various 
reducing and oxidising agenis will also enable the 
writhes done with the different pigments be 
distinguished. A further test with potassium 
fenocyanide solution depends on the fact that the 
iron oxide in these pigments may range from mf 
to upwards of a third of the total ash. Writmg 
done with these pencils upon wood was sufficiently 
permanent to resist immersion for over two 
months in strong salt water, which was frequently 
shaken and exposed to sunlight. — C. A. M. 

Baain ; .Source* of in Germany. [Artist 

of tjiood . ] E. R, B6S6mf€ld€r. Ch6iii.* 
Zeit., 1916, 40, 997—1000. 

The totil production of utilisable conifer wood 
in 1913 in Germany is estimated at 12,462,000 
mebic tons, whilst 5,840,563 tons of resinous 
wood in various forms was imported. By tho 
gmieial adoption of the rapid method of seasoning 
timber, and by the extraction of sawdust, waste 
wood, etc., it would be possible to render Germany 
indemndent of imported rosin and oil of turpentine. 
In Schilde’s rapid seasoning process (Z>er Hob- 
1916, No. 124) the freshly-sawn timber 
is h«itod in a closed vessel and subjected to the 
action of a st^y current of vapour from an 
onamic liquid, preferably a good solvent for resins 
aiMfots. This causes the sap to exude from the 


wood, and while part falls as liquid to the 
of the vessel, the remainder passes with the vapoN 
ised solvent to a condenser, where the aqueooj 
portion separates and is drawn off. The coo- 
densed solvent, charged with rosin, turpentine, 
fat, etc., is conducted to an evaporator, whence 
the vapours are returned to the searom^ vessel 
The drying process is continued until the watej 
only separates in drops, and it is effientiai that 
the solvent should not be allowed to TOudeiw 
within the pores of the wood, since this affects its 
firmness. So loi^ as moisture is orient in the 
wood the temperature in the vessel keeps below 
the lioiling point of the lower boiling constituent, 
e.a. at 75° 0. when the mixture consists of watq 
and triehlorethylene (b.pt. 88 to C.). Afta 
removing the last traces of solvent, and cooling, , 
the wood, which is quite free from cracks, is co®. 
pletely seasoned and sterile, and I'^y for im- 
mediate use for polishing, etc. The procesi 
entirely prevents the blue discoloration which is 
responible for a considerable loss ^ timber b 
the ordinary seasoning process. The extw(A 
from the wood varies with the origin, specie?, 
and aee of the tree. On the average fir yields 
a A/ /sil Thft thinner fit# 


ana age — o- . — g - — 

about 1% of rosin, oil, etc. The ttoner the 
planks of wood the greater the' proportion of lesa 
obtained and vice verso. Tlie value of t^ extract 
is estimated at not less than M. 1-40 per kilo, 
(about 7id. per lb.) Taking It as only M. 1 per 
ko. (about 51d. per lb.), the average amml 
vield of resinous extract from aerman.gKiwii 
Wd worfd bo worth M. 124,620,000 (about 
£6 000 000), whUe the imported wood would gm 
anffict worth M. 46,22^00 (about £2,250,000) 
About hall of the extract would conrot of w»ii 
and turpentine, and the remainder (120,200 metnc 
tons) of fat, mainly comMunds of oleic aral. 
This quantity of fat would be n^rly a fourth 
of that contained in the oU-fniits imported into 
Geimanv. Sawdust, waste wood, etc., extracted 
by this process must be treated as soon as possible, 
since the solubility of the rosin rapidly decrcnscs 
on oxidation. The extracted sawdust m partira- 
larly suitable for packing purposes and may 
used as a flUing material for fodder. The exfracW 
material is suitable for making paper pclp- 
may also be advantageously u^ for dry disMa- 
tiom and has the advantage of yielding a stw 
pyroligneous acid. It should also be sufficientli 
pure for nitration. — 0. A. M. 

ramisA analyeia and varnish ionlrol. 

of varnishes. M. Y. Seaton. g 

G. B. Sawver. J. Ind. Eng. Chem., lOit > 
35—40. 

Fob the routine examination of varnishes the i« 
of the Doolittle viscometer is recommendea, w 

results being expressed in “ S 

ation” in toe rotation of a rtandard cyw 
immersed in the varnish at 40 C. In the cm 
varnishes viscous at that tenmerati^, ■ 
cylinders of i to 1 in. are substito^ . 
s^dard IJ in. cylinder, the results bemg 
to tho standard viscosities by reference to cur 
showing toe relationship between toe dill 
cylinders. The two types of solution rtme 
colloidal) which apprar to lie present m ai 
nishes differ matemlly 
teristics. The colloids toow p ■ 

differences, toe “ auspensoKl^ , i 

hut litUe higher than ttot of the dispemon P 
whereas the “ emulsoids may show “ ^ 

viscosity. The changes which occur m ^ 
viscosity of varnishes du^rmg trace 

addition of certain solvents ’““^Tds orcseo 
to changes in the character of th® 

The coUoidal material in vaf^e s is ge 
pyesent in. the emiilsoid fonceni* 

mat variations in viscosity when^to® 
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the varnish is increased, or when the degree 
? „«iion of the coUoid is changed. In the^se 
ot the true solution type, e.g., those 
Shg much soluble g™ .*‘“'1. 

oil. the curves showing the changes 
«y tho tempemture from 20“ to 

. f! «vre very similar in form and quite distinct 

J; the viscosity-temperature curves of varmsta 

■^ho eoUoidal type, which were practically 
•.ht. lines. HCnce by plottii^ the results 
Sd at different temperatures it is often 
Se to obtain information as to the nature of 
-a rnish As a rule the viscosity of cmulsoids 
L on decreasing the degree of dispersion and 
,,-ma Hence on addmg a suitable solvent, 

* as losin adds or acid linseed oil, to a varnish 
daining an cmulsoid, such as polymerised w^ 
toe viscosity should be lowered, and m practice 
L is found to be the case. In like manner, the 
flition ot an active thinner to a colloidal varnish 
II change the viscosity temperature graph from 
draight line to a curve. The changes which are 
used by the degree of dispersion of the colloidal 
iterial in varnish are seen in the case of a black 
king Japan varnish, which, when incorrectly 
iled, increased in viscosity from 83 to 110 in a 

mth. The viscosity was reduced by the addition 

rosin oil, which was a solvent for the asphalt, the 
idual change in the degree of dispersion of which 
d caused the increase in the viscosity. By 
eving the method of manufacture a product was 
teined, the viscosity of which fell fi-om 91 to 74 
a month, and then remained constant, showing 
tie change even when additional solvent was 
troduced. The method is also applicable to the 
vestigation of lithographic linseed oils. One 
mple, tor example, with an original viscosity of 
, gave a reading of (19 after a mouth, whereas a 
fferent type of oil increased in viscosity from 68 
I 80 in the same time. The second oil was con- 
Jered less valuable as a medium for paints, 
i general it has been found that with stable 
imishcs the viscosity becomes appro.ximat«ly 
instant after a month. If the viscosity continues 
I rise materially after that time it will usually be 
rand that the increase will continue for a long 
me, until, finally, the varnish becomes unsuitable 
ir general use.— 43. A. M. 

inoleum ; Manufacture of and its valuation. 

A. de Waele. J. Ind. Eng. Chem., 1917, 9, 
6—18. 

■p.iHT from the tests used by the German Govern- 
lent (this J., 1900, 255), and certain tests devised 
y Ingle (this J., 1904, 1197), there have been 
iw chemical tests applied to linoleum. With 
ugard to the determination of the "acetone 
xtmet ” and " unsaponifiable matter insoluble 
1 acetone,” which appear in specifications for 
oods to be supplied to the English Government, 
116 pointed out that acetone, like ether, will extract 
n mdefinite amount of soluble matter, and that 
he amount of " unsaponiflahle matter ” will 
ary with the conditions of saponification. For 
xample, cork when saponified with alcoholic 
ratash in an open basin yielded 33 to 36% un- 
aponmablc matter, whereas under a reflux con- 
fer it yielfied 72%. It is possible, however, 
t 9 ?o; constant results by saponification with 
1 ® 9 ueous sodium hydroxide solution under 
renux condenser, and the amount of unsaponi- 
"I'ctiair multiplied by 1-43 approximates 
™ amount of cork. Manufacture of 
ravet?!** ■ or Cortieine floor 

rings differ from true linoleum in the fact 
iiatinn* t P™pared by a polymerisation as 
^ wmrt from an oxidation process. " Taylor cloth ” 
in a at.™ ,‘'*H>et,’&iB hung for several weeks 

^1’ e^to “ at^" to IW* F. (49°-^ 


condition into a leathery product. In the Walton 
processes for Knoleum (see Keid, thw J., 1896, 76) 
the linseed oil is oxidised by boiling with suitable 
driers and pouring in thin successive layers over 
cotton fabrics or “ scrims^” or the raw oil is mixed 
cold with a small amount of insoluble drier 
and made to fall from a “ shower bath ” in a 
continual rain on to the bottom of an incloseil 
vessel heated by means of steam pipes, the 
thickened oil being afterwards mixed with 5% 
of whiting and “ smacked in horizontal steani- 
jacketed drums containing a horizontal shi^ 
with ladial arms. In the Wood-Bedford process 
the whole of the oxidation is effected in the 
“ smacker ” within 48 hours at temperatures up 
to 140^ F. (60® C.)> but owing to the speed of the 
reaction the product is greatly inferior tb those 
obtained by the Walton processes. The oxidised 
oil, by whichever process obtained, is agitated 
in a steam*heated pan, while first an 
eighth of its quantity of melted rosin and then 
the same amount of gum kauri is run in, and the 
agitation is continued until the mixture thickens 
to the required degree, when the hot “ cement I’ 
is poured on to revolving water-cooled rolls -fa* 
other cooling device, and, after cooling, is allow^ 
to “ hang or mature for a week or two. 
lions : — In the equations suggested b^r In^le (t^ 
J., 1913, 640) for the change produced in ^olenm, 
the position given to the double bonds is not in 
accordance with the commonly accepted structure 
for that compound, but there is evidence, in the 
evolution of volatile substances with aldchydic 
groupings, for the view that the reaction is one of 
rupture in the chain in the middle of a peroxide 
group. In the author’s opinion the change is not 
one of polymerisation, but either a molecular re- 
arrangement of complex groupings or a condensa* 
tion or both. Action of Holvenis on oxidised oih 
(see this J., 1892. 650)5— On extracting with 
ether a sample of the dried skin obtained by the 
scrim process, 67-50% was extracted in 24 hours, 
but the extraction was not complete after 4 J 
months, when the extract was 85-33%. Similar 
results were obtained Hith alcohol, benzene, 
chloroform, and acetone, but petroleum ^ spirit 
of b.pt. 35® to 50® 0., although also showing no 
defim^e end-point in the extraction, yielded 
extracts which differed in physical and chemi^i 
properties from the extracts obtained with other 
solvents. For the practical examination of these 
products two extractions give useful results 
(1) Extraction for 24 hours with petroleum spmt, 
and (2) extraction of the residue with ether. The 
petroleum spirit extract is a pale greenish-yellow, 
fairly mobile oil, which thickens but does not 
form a skin on exposure, whilst the subsequent 
ethereal extract is a viscous sticky yellowish- 
brown oil which dries on exposure, forming a 
fairly hard elastic skin. Taking “ linoxyn to 
represent the final insoluble residue, the vanawoj^ 
in the distribution of the fractions in the ‘skins 
obtained by the ‘ ‘ scrim process ” were as follows 



1 

2 

3 

4 

5 

1 ^ 

7 

IJhoxyn % 

1 

49-57 1 

47-08 

1 

43.62 

1 

48-41 

49-22 

57-09 

42-46 

teihet extract 
«/ 

/o 

Petrolcuia 

31-16 

2679 

27-93 ! 

29-38 

25-45 

25-16 

32-91 

Spirit extract 

19-27 ! 

26-13 

26-45 1 

22-21 

23-33 

17-75 

24-63 


convert the coatiitg fwan the “ green * 


It was proved that the physical properties ol the 
“ skins’’ were better in proportion to the amoint 
of ether extract, and inversely so to the amount 
of petroleum spirit extract, whilst (he 
linoxyn affecti^ the “ body or solidity of the 
On this basis No. 6 would be classed a 
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poor sample^ "whilst No. 7, in which the Indeed oil ^ 
u oxidised with a special drier, wouW be con- 
si^ied an excellent one, as in practice proved 
to be the case. In similar tests with oMdised 
oils prepared by the Walton shower-bath 
pfOQess, the following results were obtained t 




1 

1 

' i 

3 

4 

5 

6 


% 

% 

40-2 

32-4 

50-0 

42-2 

37-4 

37-7 

Ether attract 

3o-0 

38.1 

30-3 

31-2 

2»'e 

34-d 

Petroleum spkit 
extract .... 

% 

247 

277 

18-3 

26-3 

33-0 

26-4 


The higher ether extracts of these prodnef^ com- 
pared with those made by the ‘‘ scrim ” process 
account for their superior tenacity and binding 
power, and explain why they alone are suitable 
for the manufacture of “ Walton Inlaids.” The 
following results obtained with Taylor-Parnacott 
or Corticine oil show why it is impossible to "use 
that product for making inlaid linoleum and also 
explmn its low covering power : — Linoxj’n, t)0-4 ; 
ether extract, 9-6 j and petroleum spirit extract, 
3<h0%. Linoxyn and “ eyefohn ” ; — The siib- 
stteice insoluble in ether which is obtained by 
polymerising linseed oil by heat has been pro- 
visionally termed “ cyclolin.” It differs in a 
pronounced way from the linoxyn produced in the 
oxidation of linseed oil. Thus its saponification 
TOlue does not exceed that of the raw oil, it is 
diiEBcult to saponify, and is very stable, whilst it 
contains no oxidised acid. Again, linoxyn is 
completely soluble in amyl alcohol at 120* 0. 
(d to 8 hours), whereas cyclolin swells up but only 
dissolves to the extent of about 20% in that 
solvent. Similar experiments with other oxidised 
oils and with polymerised wood oil showed that 
as , a general rule oxidised oils are completely 
soluble, whilst polymerised (solid) oils contain 
an insoluble portion. In every case in which 
unchanged polymerised wood oil was used in 
Imoleum cement it could be reco^ised by this 
method. iZmTW and Chinese icood oil in cements : — 
From experiments on these lines the followii^ 
conclusioi^ were drawn : — ( 1 ) At least 20 % of 
resins must be present to obtain the maximum 
conversion of the oily matter into a substance 
with high binding c-apacity. (2) If rosin is the 
only resin present, the “ body ” (as measured 
by the linoxyn) is liable to fall below the practic- 
able limit. (3) The presence of gum kauri is 
•^ential for the reduction of greasiness (petroleum 
spirit extract). (4) Chin^ wood oil (the use of 
which has been patented as a substitute for kauri 
gmn) no chemical influence on the transforma- 
tion) but is disadvantageous as it reduces the 
amonnt of oxidised oil in the mixture. (5) The 
best proportions for the three ii^edients are about 
89% of oil, 10% of kauri gum, and 10% of rosui. 


Patents. 


stantiaily to the shape of the iniwr portion of ttie 
turntable, whilst a fan or blower may be provided 
at the top to deliver downward cumate ol hot ab 
into the drying chamber. Wuist the of 

ma terial on the portion of the floor wraim 
chamber is being dried, a fresh charge is being 
arranged on the portion of the floor outside the 
chamber. — C. A. M, 


Enamd on melaUic surfaces ; Aif'CircuUdi;^ mUms 

for drying rooms for baking A. E. White, 

London. From Reliance Drying Boom 0)., 
Chicago. U.S.A. Eng. Pat. 192,685, Feb. 9, 
1916. (Appl. No. 7040 of 1916.) 


The drying room comprises a drying and heating 
chamber in communication with each other at 
the top and bottom of a vertical partition separa- 
ting them. A pipe system communicating with 
the chambers at the bottom leads upward there- 
from to a fan or blower which discharges air 
downwards into the drying chamber ; ventilating 
pipes leading from this chamber are provided lor 
removal of foul or saturated air ; these convei^e 
togctlicr into a single flue to a suitable point of 
dischaige. The system is preferably used in con- 
junction with a drying room provided wi^ a turn- 
table floor (see preceding abstract). — ^T. H. B. 


Phenols, formaldehyde, and salis of 8ulj>ho-(^ds : 

Process for obtaining solid produefa of condensa- 
tion from . K. Tarassoff, Moscow, and P. 

Shestakoff, Petrograd. Eng. Pat. 102,685, Jan. 

20, 1916. (Appl, No. 956 of 1916.) 

Solid, infusible, and insoluble products are 
obtained by condensing phenols mth formaldeh^e 
in presence of ammonium, alkali, or alkaune*earth 
salts of sulpho-acids (preferably naphtha sulpho- 
acids or sufpho-aromatic fatty acids), and ol an 
acid which does not decompose such salts. For 
example, 300 parts by weight of “commercial 
carbolic acid 99—100% cresols,*’ is graduaUr 
mixed with 135 parts of a 40% solution of ^diuin 
salts of naphtha sulpho-acids, 9 parts of hydro- 
chloric acid {sp.gr. 114), and 150 parts of 40%aqne- 
ous formaldehyde, and heated to 65® — 70* C. A 
resinous liquid mass separates with a watery layer 
on top ; the latter is removed and the resinous 
mass heated until there is a loss of 70 — 75 p^3 
by weight of the total material^ used. After 
cooling to 35*— 45*C., 120 parts by weight of 
aqueous 40% formaldehyde is added and me 
whole mixed to a homogeneous mobile hqiua, 
which is poured into mo"ulds, left to rest soi^ 
hours, then gradually heated for one hour to 
45* C., then, at intervals, by 10* — 15® at a time, 
to 100® C.— T. E. B. 


I Hard coniposiiions ; Production of fromfo^^ 

! aldehyde and phenols tcUh M^oh^raiss, 
i mtnous maierials, and tannins. K. 

I Moscow, Rnsria. Eng. Pat. 102,761, Jao- 
I 1916. (Appl. No. 892 of 1916.) 


Jurying rooms especially intended for baking enamel 
on to metalUc surfaces. A. E, White, London. 
From Reliance Drying Boom Co., Chicago, 
tI.S.A. Eng. Pat. 102,539, Feb. 9, 1916. 
(Appl. No. 1929 of 1916.) 

The drying chamber is provided with a turn table 
floor, part of which (substantially a half) projects 
butade. TTiis floor is divided into, preferably 

2 1, sections by a vertical partition, which 
3S with the floor and in one position engages 
the walls to close the chamber. The heating 
comp^ment surrounding the inner walls of the 
chamber is piefc^bly made to conform sub- 


Thb process described in Eng. Pat. 7560 of 191.^ 
(see also Eng. Pats. 628, and 6716 of 1914 ; 

J., 1914, 557 } 1915, 187, 1201),. accordi^ ^ 
which oi^anic bodies containing no h 

phenol, or sulpho-groups, or substances in 
th^c groups are not essential constitaenfcs, 
be caused to teko part in the reactions betw^ 
phenols and formaldehyde, in the presence 
or more organic sulpno-acids, is im)W 
by the incluidon of carbohydrates, 
materials, and tannins amongst these 
For example (1) carbolic acid^OO ; a 37 % 
tion of naphtha sul^o-acids^w ; 

20 ; and water 50 grms. are heated at 76 
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thfi added water is evaporated. The mass 
a»<i lonnaldehyde (40%), 40 grms., is 
'siled the PE*;ctioB, which takes place at 

C. moderates, a further 50 grms. of water 
■fflriven ofi by heating, the maw wled to 25”— 
1,0“ C and formaldehyde (40%^60 gnns., added, 
mie viscous liquid is poured qato mbulds and left 
10—12 hrs., and the hardening process is then 
„n.nleted by heating up to 75“ C. for half-an-hour, 

Tto 1-2 I*"'™' 100“ C. 

fS an equal length of time; 205 grms. of a very 
; j elastic, non-fusible, non-transmrent, bluish- 
vpUow solid is obtained. The egg albumin may be 
;.,nlared bv blood albumin, gelatin, casein, glue, 
etc (2) Carbolic acid, 100 ; formaldehyde (40%), 
50 • sulpho-acid solution, 50 ; and wheat starch, 
HO enns- beated together to 40“ — 45“ C. ; heat 
is evolved and a jelly is formed which thins on 
toiling, the starcli being deposited. The mixture 
is rendered homogeneous by stirring, and 55 — 00 
grms. of water is then evaporated by heating. 
The inass is cooled to 20° — ^25“ C., formaldehyde 
(10 “M. 4^ grms., is added, and the viscous tarry 
mass i's then poured into moulds and beat-treated 
as in example (1) ; 200 — 215 grms. of hard, rose- 
coloured, infusible, elastic material is obtained. 
(3) With carbolic acid, 100 ; sulpho-acid solution 
(40 “b), 50 ; crystalline tannin solution (50%), 60 ; 
and fomidehyde (40%), 40 grms., heated to 
50s_80“ C., and then until 70 — 75 gnns. of water 
has been driven off,, subsequently cooled, mixed 
with formaldehyde (k0%) 50 grms., and hardened 
off in moulds as betofe, a hard, infusible, “ chest- 
nut-yellow " mass is obtained.— E. W. L. 


yukanised oils; Preparation of aolutiova of . 

obtained by the action of aulphur chloride, in amyl 
aectale. M. Poto. Fr. Pat. 480,939, Feb. 12, 1916. 


The oil, e.g., castor oil, 1 kilo., is intimately 
mixed with amyl acetate, 2 litres, and sulphur 
chloride, 250 grms., is then stiired in. A stiff, 
almost colourless jelly is formed, which gives off 
large quantities of hydrogen chloride, resulting 
fioin the decomposition of some acetyl chloride 
jiroduced during the reaction. WTien left in a 
Iiennetically closed vessel for several days, this 
product completely liquefies, the vulcanised oil 
passing into solution. Sodium or barium or other 
■ arlonate, or sodium theiosulpliate — but prefer- 
.'iljly barium carbonate — is added to neutrabse the 
iree acid present, and the solution is then decanted 1 
and Altered. TTiis solution may be used for j 
impregnating fabrics and other materials, or it may | 
he mixed with other solvents, and nitrocellulose, 
as well as with soluble colours and pigments, and | 
used for varnishing black and coloured leathers and 
for a variety of other purposes. — E. W. L. 


Tn,iJe pigment of the lithovone type ; Inalterable 

' . H. B. IJopapt. Fr. Pats. 480,846 and 

iS(l,847, Feb. 2. 1916. Under Int. Conv., Feb. 
19 and Mar. 16, 1915. 

ftE V.H. Pats. 1,130, 427 and 1,140,354 of 1915; 
J., 1915, 670, 715. 


condenacUion producta ; Proccaa fer the 

f 'ncujaetnre of ineoluble . F. Poliak, Berlin. 

Ihb. Pat. 1,211,227. Jan. 2, 1917. Date of appl., 
-'i'Jg. 15, 1912. 

8Er: Fr. Pat. 447,969 of 1912 ; this J., 1913, 436. 

^nicest of manufa^Kring breme potider. Fr. Pat. 
480,504. See X. 


r XIVir-DIDIA-RUBBEB: GOTTA-PBRCBA. 

Patexts. 

Vulcaniaaiion; Circidaiion and exhausting apmra- 

tus for . A. B. Alexander, London, 

Goodyear'®. Metallic Rubber Shoe Co., Nauga- 
tuck, Conn., U.S.A. Eng. Pat. 102,802, Aug. 29, 
1916. (Appl. No. 12,204 of 1016.)' 

In apparatus for vulcanising rubber boots and 
similar articles, in which a dlfferenre of pressiBe 
is maintained l^tween the inside of the perforated 
forms on which the articles are mounted and the 
heated fluid (gaseous) medium surrounding the 
articles, a certain lea^ge of the medium (e.g.y 
carbon dioxide) into the interior of the forms 
occurs. Loss of heat units and of heating medium 
is minimised, according to the invention, by 
insertii^ an exhaust pump in series with the low 
pressure and the high pressure sides and thus 
returning the gaseous leakage quickly through a 
preheater, to the high pressure atmosphere of the 
\'ulcaniser. Good circulation Is ensured by running 
a branch pipe from within the vulcanJser, opposite 
the gas iiilet, to the suction end of the pump. 
The interior of the forms communicates with the 
hollow frame of the trolley which carries them, 
and this in tura is connected with the external 
suction pipe of the pump. — E. W. L. 

Vulcanisahle compoaiiion ; Proceaa of manufacture 

of a . J. S. Campbell. Fr. Pat. 479,960, 

Oct. 8, 1915. 

Finely divided leather is heated with oil or fat, 
and whilst continuing the heating, caustic soda 
or potash (sufficient to saponify the oil), vegetable 
fibrous materia], magnesia, filling material, such as 
steatite or chalk, and a binding material such as 
gum or caoutchouc are successively added at 
intervals, and the whole thoroughly mixed. The 
mass is then dried and worked up by passing 
between cylinders, during which operation sulphnr 
or some other vulcanising agent is added. The 
material may then be made into sheets, etc., and 
vulcanised. — F. C. T. 


XV.— LEATHER ; BONE; HORN; GLUE. 

Patents. 

Skins ; Deliming and haiituj of . J. Meister. 

Ft. Pat. 480,196, Nov. 10, 1915. 

Skins are submitted to the action of pepsin or 
other suitable enz>TneR in very dilute hydrochloric 
acid, the temperatiut? being maintained at 40® C. 
Other acids (boric, lactic) and also salts (ammonium 
chloride) are added to keep up the hydrion con- 
centration. The process is much more rapid and 
reliable than tlie usual one. — F. C. T. 

Tanning extracts ; Manufacture of , Soc. Anon. 

des Matier^ Tannantes et Colorantes. Fr. Pat. 
480,300, Nov. 23, 1915. 

An extract suitable for tanning is prepared from 
the pods of Acacia arabica and Acacia Senegal or 
of other similar trees.^ — F. C. T. 


Tanning. Gum Tragasol Supply Co., Ltd. Fr. 

Pat. 480,456, Dec. 16, 1915. 

See Eng. Pat. 7635 of 1915 ; this J., 1916, 748. 

Process for utilising osier-bark. Fr. Pat. 480,^7. 
5ee V. 

Manuiadure of a vulcani8(d>le compoaitione Fr. 
Pat. 479,960. See SIT. 
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XVL-^OILS; mUUSBSa 

Pkoaphonc acid; Valuaiicai of tcater-aol^le as 

compared mith eiirate-aoliibh •. ^ ^ panke. 

J. Ind. Eng. Ohein., 1917, 9 , 54 — 55. 

Ik the reports of some of the Ainerkaii experi- 
mental scions the *' valuations ” or "trade- 
values ” for water-soluble phosphoric acid have 
been put at higher figures man those for citrate- 
soluble phosphoric acid, although these " values ” 
are not intended to sliow the agricultural value of 
file products. Moiwver they arc not justified by 
the selling prices. Tims the cost of the avail- 
able (water-soluble plus citrate-soluble) phosphoric 
acid in acid phosphate (siip^lioaphabe) decreases 
with the rise in the proportion of water-soluble to 
citcate-soluble phosphoric acid, whilst citrate- 
soluble acid in organic phosphates costs more 
per unit than does tlie available acid in super- 
phosphate. — C. A. M. 

Third report on the improccnieni of indigo in Bihar, 
Howard. Sec IV. 

Belaiiouship exialhuj heiu'cen o,r^da8e activiU/ of 
plant juiccs and iketr hydrogemon couceniration, 
with a note on the eaitee of oxydase activity in 
plant iissuc. Bun7.fdl. See XV'III. 


J/anur€45 ,• Jlfonwj'wturc of compound . C. De- 

guide. TV. Pat. 4Sy,odO, Dec. .“lO, 1915.' 
Insoluble phosphates arc transformed into soluble 
products by the action of sodium hisulphate, dis- 
solved in water or in liqidds containing fertilbdng 
elements in solution or suspension.— B. N. 

Manure; Soluble phoephaiic and procens of 

manufacture. E. Stoppani and Y. ^'olpato. 
Ft. Pat. 480,697. Jan. 17, 1910. lender Int. 
Conv., Jan. 26, 1915. 

A SOLUBLE phosphatic manure is formed by 
mixing natural phosphates with about 6% of 
carbonates, oxides, or .salts of alkali or alkaline- 
earth metals, and then heating to about 600® C., 
alierwst£d>i hydrating, preferably whilst hot, by 
the addition of water. - B. X. 

Calcium cyanamide ; Apparatus for the treatment 

i£ranuIaiioti] of . G, W. Sinclair. Odda, 

Norway. U.S. Pat. 1.211,252, Jan. 2, 1917. 
Date of appL, July 7, 1914, 

See Eng. Pat. 9821 of 1914 ; this J., 1915, 916. 

Peai [oa fertilUer] ; Viilisaiion of . Wetcar- 

bonizing, Ltd. Fr. Pat. 480,079, Oct. 26, 1915. 
See Eng. Pat. 18,838 of 1914 ; this J., 1916, 133. 

PkosphaieB ; Afanu/aefure of cUraic-scluhlc . 

S. B. Newberry. Fr. Pat. 480,355, Nov. 30, 1915, 
See U.S. Pats, 1,362.802 and 1,162,944 of 1915 J 
this J., 1916, 133. 

Jfajiw/actwrc of cellulose, and lUilisation of ike wnsfe 
lyes. Ft. Pat. 477,895. See V. 


XVn.-^UGARS; STARCHES; GUMS. 

Iwvertase ; Presence of in cane sugars from 

Dmerara and St Jbofningo, H. Pellet. Bull. 
As^. Chim. Suer., 1916, 33 , 263 — ^266. 

Maquekne has detected the presence of invertase 
in. taw cane sugars from Demerara and St. 


I - . 

Domingo, particulaily the former. It wpnates, 
i doubtless, horn micro-organisms, prolmhlylpwjteria 
1 erf the type described by Lewton-Brain a^ Been- 
(this J., 1900, 845), winch develop in the finished 
sugar under suitable conditions of humidity atid 
t^nperature. The presence of inveitase explaing^ 
why in order to avoid rapid decompo^Uon of 
I sucrose, liquors should be submitted as soon as- 
possible to a temperature of 90® — 100® C., and also 
1 why the presence of certain antiseptics is not 

• efficacious in preventing alteration of the syrupy 
and other products. It suggests that to obviate 
decomposition of solutions ot cane sugar products, 
it is desirable to destroy the enzyme by heating to 
a modeiate temperatiu'e in presence of an alluli,. 
and also to operate with highly concentrated 
solutions. — J. P. 0. 

; fo/ sugar cane }u\ces \ ; Proce^^cs for 

! Ike iriih direct filtrafion through presses. C. 

; FVIbourg. Bull. Assoc. Ohim. Suer., 1916, 33, 
j 227—255. 

• The author lias shown previously that after 
} trcaGnent with kieselguhr and dicalcium phos* 

phatc, it is possible to ffiter defecated cane juice ia 
I its entirety through filter-presses and obtain a 
i clear liquor and good cake, instead of fo31owjD;< 

' the present more leigthy system of deeantatiori 
I and after-treatment of the " bottoms ” and scums, 
i Further details are now given, and it is pomN 
( out that the total filtration of juice in this way is 
I impossible when soluble phosphates alone (that is, 

; phosphoric acid and monocalcnim phosphate from 
1 concentrated superphosphate and acid phosphat?) 
j arc added to the juice already sulphited and limed 
1 as usual, the effect being to produce a gelatinous 
i precipitate which prevents filtration in presses. 

I On the other hand, kieselguhr alone at the rale of 
1 2*5 kiio.s. per 1000 litres of juice produces the 
; desired effect, although no appreciable mciease 
I of purity results. Soluble phosphates in conjum- 
tion uith kieselguhr cause an increase of puritv, 
while allowing of direct filtration, but a relativelT 
larae amount of kieselguhr is required. Economical 
and generally satisfactory resmts with an appre- 
ciable increase of purity are stated to be obtained 
by the use of a mixture of kieselguhrand dicalduiu 
phosphate (insoluble) in the proportion of 2 : 1, and 
! employing 3—4 kilos, (or 4 — 5 kilos, with low 
purities) per 1000 litres of the juice after it ha» 
Dccn submitted to sulphiting and liming aa usual- 
Under these conditions the filtering surface requiKfi 
wBl be 50 sq.m, per 100 tons of cane workea, the 
process is rapid and simple, and there is a marked 
saving in labour aud st^m. The amount of 
press-cake (dry state) obtained per 1000 litres or 
i juice, with ordinary sulphitation and defecation, ^ 
6 — 8 kilos., while with the further addition of boih 
kiese^hrand dicalcium phosphate it is 11 — 12^ 
kilos., and all or almost all the phosphoric acia 
added can be recovered with that norm^y 
in the juice, giving a cake containii^ 5 to U ,o 
of phosphoric acid, 7 to 8% of nitrogen, and 10 
20% of lime, which forms a useful fertiliser 
the cane field. — J, P, 0. 

Sugar; Quanlitative dctermimdimi of minide 

of -by a-naphiJiol and the cslimatieni f* 

trainmeni losses [in sugar factories]. A. F- 
Int. Sugar J., 1017, 19, 26—28. 

Tr aces of sucrose in water, up to 100 
million, can be estimated, with a possible ^ 
of 20 % for pure solutions, by the following 
Ten. c.c. of concentrated . sulphuric 
added carefully to 5 c.c. of uquid 
cnntaiiung 5 drops of a 20% Wutiou of 
tho] in pure alcohol ; the mixture is ^ 
vigorously and after 2 mins, the purple coi 
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i-nducfd when sugar is present is compared with ' 
"^series standards. The standards for con- | 
ciitrations of sugar up to 20 parts per million are 
lade by mixing soIida<me of cobalt nitrate and I 
oDDci' sulphate ; those for larger Mnounts are 
nrfe from red and blue orranic dyestuffs and 
eauire to be renewed about once a month, 
■^els of uniform size should be employed and 
hould not be wiped with a cloth before use. The 
ire^ence of iron in the liquid interferes somewhat 
litii the test, and produ^ from the destructive 
listUlation of low-grade materials vitiate it 
ntirelv. With the salt water from condensers 
lie test has given perfect satisfaction. The 
uithor appUer it to the examination of condensed 
vater from evaporation, employing a device 
illustrated in the original paper) for taking 
Kiiodic samples from the condenser fall pipe; by 
his moans the losses from evaporator entrain- 
neiit arc determined regularly. — J. H. L. 


iiicmc ; tSimpUfied invemwii procees for the dc 

icrmiiaUoii of bn double polarimlion. H. S. 

Walker. Hawaiian Chem. Assoc., Oct. 12, 1916. 
Int. Sugar J., 1917, 19, 31 — 35. 


i'UE iollowiiig method of inversion, applied to the 
ietormination of sucrose in pure sugar and in 
ivasto molasses, gave percentage values rarely 
liffering by more than 0-1 from those obtained 
ijy Herzfeld’s method. Seventy-flvo c.c. of the 
solution to be inverted (normal stren^ for sugars 
ind half-normal for molasses), hi a 100 c.c. flask, 
is heated in a water bath to 65" C., then withdrawn 
torn the bath, treated with 10 c.c. of a mixtiu-e of 
equal volumes of hydrochloric acid (sp. gr. 1-188) 
end water, and allowed to cool spontaneously in 
the air for 15 mins, or as much longer as may be 
onvenieut. .Viter bein^ cooled to the ordinary 
temperature the liquid is made up to 100 c.c. 
and polarised as usual. In the case df products 
which have boon clarified with a la^e excess ^ 
basic lead acetate, the excess alkalinity is neu- 
tralised before heating, e.g., by addition of 1 or if 
necessary 2 c.c. of the dilute acid. A considerable 
latitude appeals to be pennissiblc as regards the 
li'iuperature of the sugar solutions when the acid 
is added (83“ — 70“ C.), and the rate of cooling as 
influenced by the temperature of the laboratory 
(in the a,uthor’s experiments this seems to have 
iieen in the neighbourhood of 26“ t'.) and the 
thickness of the glass flasks. — J. H. I.. 

ttugur : Ueport on . [Modification of the \ 

Clerrjct pnxess of double polarisation. Use of • 
invertase as Itydrolgsi in the. double polarimlion I 
method.] C. A. Browne. J. Assoc. (Iff. Agric. I 
them., 1916, 2, 131—143. I 


.X the original Oloiget process, in which 50 c.c. of 
the normal or half-normal sugar weight solution 
’■* 'tp to 35 c.c. with hydrochloric acid and 
inve^d, there is a diminution in volume due to 
he following three causes : (1) the contraction 
loilowiug on inversion; (2) the increase of tem- 
perature produced by the addition of the hydro- 
’ “"“tl (3) the evaporation cf water 
0 "i ■ *5 flask daring heating, the 

influence of these causing the diminu- 
tui*!? volume of the 55 c.c. by 0’33 c.c. for 
|.® f^h normal weight of 13 grms. In older to 
foil ' 1 ® three sources ol error, it is proposed 
not k t volume of the solution after and 

more inversion, the process being tlius made 
modifleation involving 
p|»d' 1 ^ P.e., in which any error is miilU- 

iuvmi ^ 3. It js further recommended that 
®t the ordinary temperature 
inc fill* i' sucrose is calculated by the lollow- 
mula allowing for differences in specific rota- 


tion caused by varying concentration when lessthan 
the normal weight of 26 grms. Is taken ; A is 
the direct polarisation and B the invert polarisa- 
tion corrected for increase ol volume, and t is the 
temperature at which the invert solution is read ; — 
100 (A— B) 

144-9 — — 0-01 [l44-9— b|^-(A— B)] 

Hudson’s method of double polarisation using 
invertase as hydrolyst (this J., 1910, 443), in 
which the lead iTsed for the clarification of the 
product i.s eliminated by sodium carbonate or 
potassium oxalate, is shown to give far more 
accurate results than the method of acid inversion 
in the analysis of complex mixtures containing 
sucrose and lavulose. For purposes of commercial 
analysis, however, it cannot at present displace 
acid invereion, the preparation of the invertase 
solution being troublesome, and the whole process 
requiring much care and watchfulness, but it is 
invaluable as a control upon other methods. 

— J. P. 0. 


I}rc<flonsiny carboifs ; Action of di^erent on pure 

and impure eiiyar solutions, and their infUience in 
the analysis of sugar factory prodmts. H. Pellet . 
Bull. Assoc. Cliim. Suer., 1916, 33, 220— -227. 

Becolobising carbons of dilteient ori^ vary 
considerably in their properties. Thus, “ Eponit ” 
(this J., 1911, 146, 1177) nas a density of 250 grms. 
per litre, carbon from the shells of cherry-OTones 
one of r)73, while ordinary unwashed animal char- 
coal has one of 895. Similarly, their decoloriaang 
power and ash content show wide differences, the 
fatter varying from 1'5% (cherry-stone carbon) 
to 81-8 (animal charcoal) per 100 of dry sub- 
stance. When used as clarifying agents in the 
double polarisation method of determining sucrose, 
all adsorb a greater or less quantity of sugar, and 
wth 100 c.c. of a pure solution of sucrose, orimn- 
ally polarising 26-85^, the reading after the ad^ion 
of 2 grms. of the different grades was as follows : 
** Eponit,” 26*80“, animal charcoal, washed suc- 
cessively with liydrochloric acid and water, and 
dried, 26*20% ordinary unwashed animal charcoal, 
26*20% and cheiry-stone carbon, 26*80°. In the 
case of solutions of sugar factory products defecated 
with l>asic or normal lead acetate, the adsorption 
is less, wliile in that of liquids fimt treated with 
basic lead acetate and afterwards with excess of 
sulphurous acid, that is under the conditions of 
tlie sulphurous acid direct polarisation method, 
practicaDy no diminution could be observed. On 
the contrary, a slight increase, averaging 0*15“ 
with a polarisation of about 28-0% was noticed, 
this being apparently due to the adsorption of 
lead salt, (he effect of which on the optically- 
active amino-acid derivatives causing a ^ 1«yo- 
wtaflon was thus modified. adsorption of 
optically-active substances in unfenuented cane 
vinassc by decolorising carbons was also de- 
monstrated, but cupric reducing substances con- 
tained in b()th beet and cane molasses do not 
appear to be affected. — J. P. 0. 

Raffinose; Deterinination of in presence of 

sucrose by double inversion using (op aitd boRmn 
fermentation yeasts. H. Pellet. Bull. Assoc. 
Chim. Suer., i91C, S3, 255 — 262. 

Owing to the presence in beet sugar factory 
products of optically-active amino-acids and their 
derivatives, the rotation of which depends upon 
the reaction of the solution, whether alkaline’or 
acid, the ordinary method of determinii^ raffinosc 
by acid inversion is subject to an appreciable error. 
On examining the method of double fermentation 
by lop and bottom yeasts sugge^d hj Bau, and 
elaborated by Hudson and Hardii^ (this Ji., 1915, 

p2 
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1066), the author obtained good results, both in 
pure solutions a® well as in the presence of dextrose, * 
IfieTulose, lactose, maltose, and other carbohydrates. 
In the case, however, of very impure liquids, as 
molasses, though equally reliable results are 
obtainable, fermentation is very slow, particulariy 
with the bottom fermentation yeast, and demand' 
about 7 hou#,. sometimes much longer. It is 
important that pot^ the fermented liquids should 
be examined at the same temperature, and in 
order to avoid any error from adopting corrections, 
it is advisable to read throughout at 20® C. With 
a product obtained by the desaccharification of 
mol^ses by the strontia process, it uas observed 
that the difference between the ordinary and the 
acid direct polarisations was very slight, this being 
due to the fact that the optically -active substances 
capable of causing differences are almost entirely 
removed with the mother-liquors, after theii* decom- 
position. — J. P, 0. 

Carbohydrates ; Methods for the estimation of mix- 
tures of fQ^r or more irwohing oxidation tcUk 

bromine. B. G. Wilson and W. R. G. Atkins. 
Biochem. J„ 1916, 10, 504—521. Aualvst. 1917, 
42 , 19—20. ■ 

Dextrose and maltose are quantitatively oxidised 
by bromine at the ordinary temperature when 
their solutions are saturated with bromine and 
allowed to stand ; the liquid, however, still 
retains a small amount of its original cupric- 
reducing power. I^aevulose is not oxidised 
at all, or only to a very small extent, under 
these conditions, whilst in presence of *V/10 
sulphuric acid there is a slight loss of Isevulose in 
^8 nours at the ordinary temperat\irc. A mixture 
•of sucrose, maltose, dextrose, and lasvulose may 
be analys^ as follou's : — The sucrose is determined 
by polarisation and reduction before and after 
treatment with invertase. The resulting mixture 
•of reducing sugars is treated with bromine under 
standard conditions of acidity and temperature for 
a given time (see following abstract), whereby 
dextrose and maltose are oxidised, whilst laerulose 
remains unaffected : the reducing power of the 
solution may be taken as due to lievulose only, the 
result being corrected for the portion derived from 
the sucrose. By subtracting the rotation due to 
sucrose and laevulose from the initial rotation, the 
rotation due to dextrose and maltose is obtained, 
and in like manner by subtractii^ the reduction 
due to hevulose from the initial reduction, the 
reduction due to dextiose and maltose is obtained. 
The amounts of dextrose and maltose can then be 
calculated. 

It was observed that addition of dilute alkali 
{N/2 or 2N sodium hydroxide) to a solution of 
dextrose, laevulose, or maltose, produces a lai^e 
•temporary increase in the reducing power of the 
solution. 

Ho^iey and other suhaiances containing lojvutose ; 

Analysis of . W. U. G. Atkins, Analyst, 

1917, 42 , 12—13. 

The method of Wilson and Atkins (see preceding 
abstract) of oxidising sugare other than l«vulose 
by means of bromine is rapid, and although less 
accurate than the fermentation method of Davis I 
and Daish (this J., 1913, 1025), gives fairly good ' 
results in the analysis of mixtures of dextrose, 
Isevulose, and maltose. An exce^ of bromine is 
added ^ the solution, which should contain 
sufficient stdphuric acid to make the strength 
^ecinormal, and the flask is kept in constant 
notation for 42 hours at the ordinary temperature. 
Alter the oxidation the maltose reteins only a 
trace of its cupric-reducing power and the dextrose 
I % thereof , whilst the laevulose shows a re- 
of approximately 1 to 2 % in reducing power 


owing to its decomposition by the N/W ^phuiic 
acid and the hydrobromic acid prodiiceAduihtg 
the oxidation of tJie other sugam. Tho^oss ii\ 
the quantity of Ittvidose is approximatdy Iwlanced 
by the residual ^educing power from the other 
sugars. After r^qval of the excess of bromhi^ 
by means of gasebris sulphur dioxide and flnally 
by titration with a solution of sulphurous acid, 
the solution is rendered only sligntly acid op 
neutral (but not alkaline) by the addition of 
potassium carbonate, and the reducing power of 
an aliquot portion is determined. For this purpose 
Kendall's solution (this J., 1912, 351) is suitable 
as it doea not dissolve the cupric oxide, and the 
amount of laevulose may then be found by reference 
to the author’s table (Biochem. J., 1916, 10, 137). 
In the case of honey or other mixtures containing 
only dextrose and l®vulose, sufficiently accurate 
results are obtained by determimi:^ the reducing 
power before and after the oxidation. For tht 
determination of sucrose in honey the reducing 
power is determined before and after inversion, 
and the inverted solution afterwards oxidised 
with bromine, due allowance being made for the 
dextrose and Itevulose produced by the inversion. 
The method of oxidation with bromine affords an 
easy means of detecting abnormal Quantities of 
dextrose in honey, jams, etc. — C. A. M. 


Fructose [?^Et^ulo8c] ; Fvidenofi indicating the exiai- 
ence of a new variety of — ^ — . A reactive form 
of meikylfructoside. J..v. Irvine and 0. Robert- 
son. &em. Soc, Trans., 1916, 109, 1305—1814. 


In a iprevious paper (this J., 1916, 627) some 
derivatives of a new high^ reactive form of glucose 
(dextrose), 7-gluco8e, differing from the well- 
known a- and j8-modification3 presumably in the 
position of the oxidic link, were described. It 
would now appear that this 7-type is represented 
also in thq case of the other monohexoses, galac- 
tose and fructose. One of the characters of this 
series is the ready formation and equally r^dy 
hyt^lysis of the methylglucosides and fructosides. 
which arc hydrolysed, like sucrose, on warming 
with highly dilute acids. There is a strong 
presumption in favour of the view that the fructose 
component of sucrose belongs to the new 
whereas the glucose component is of the ordinary 
type. The • evidence on which the view of the 
exKtence of “ 7-fructose ” is based is largely 
contained in work by Purdie and Paul {Chem, 
Soc. Trans.. 1907, 91, 289) on the formation of 
tetramethylfructose from the crude methyl- 
fructoside obtained, according to IHscher, by the 
condensation of fructose with methyl alcohol 
containing 0-5% of hydrogen chloride. Tjiw 
reaction proceeds readily at 36® C. and iu 
respect shows a marked difference from the mode 
of preparation of alky^lucosides where prolongeil 
heatup at 100® C. is generally required. The 
product is obviously a mixture and its resolution 
IS complicated by the fact,' now first ascertamed. 
that the portion of the methylfructoside corres- 
pondii^ with the new 7-modiflcation of the sug^f 
combines readily with whatever traces of 
may be present' in the methyl alcohol cmploy«^> 
yielding methylfructoside-monoacetone, 
can only be isolated by fractional ’ 

tion under the highest vacua afforded by t" 
Oaede pump. Two distinct t«tramethyUrua<^ 
a crystalline and a liquid modifleation, are form , 
from the mixture, which must contain 
four isomeric methylfmetosides ; two 01 t 
latter correspond to the ordinary form of trucw 
(« and )3) and two to the new 7-form 
is capable of existing in « 

The specific rotation of these new is 

o£ fructose when in equIUbrimn is low ao“ ^ 
probably dextro in sign ; the melting points o ^ 
sugars would be lower than those <w the ora 
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Taking the analogy 


’lucose, it is assumecfthat 7-lructose cAntoina 
“Jlfhvlene oxide ring, while the ordinary fru^sc 
lontahis the butylene oxide linkage.— J. P. B. 

.. DetemtinaHonoJjree and combined . 

yan der H^r. Chem.Weekblad, 1916, 
13, 1204 — 1213. 

Tup galactose is oxidised by means ol nitric acid 
V f he resulting mucic acid is weighed, as nrst 
tu^tted by C^ydt (flW., Erkngen, 1888). 
pSm 0-23 to 1 grm. is mixed with 60 c.c. of mine 
^Sfspgr. 115 at 15“ 0.) in a beaker 12 cm. 
high by 60 mm. in diameter, which is immersed 
'n a boiling water bath. The contents are stirred 
nt intervals and the heating continued until the 
liauid is reduced to less than 20 grms., when the 
inixture is cooled and made up to 20 grms. 
with water. After the addition of 0-5 grm. of 
dry mucic acid which has been purified by re- 
I i vstallisation from alcohol, the liquid is left for 
iS hours at 15“ C., and the deposit of mucic acid 
is then collected on an asbestos filter in a Gooch 
(TOcible, washed with 5 c.c. of water, and dried 
at 100" 0. until constant in weight, the weight of 
mucic acid added to promote the crystallisation being 
afterwards deductm. For the determination of 
"alactose in glucosides or polysaccharides, from 
O ’S to 1 grm. of the anhydrous substance is 
hydrolysed with 26 c.c. of 2 to 6% sulphuric acid, 
and the liquid filtered, after 24 hours, from any 
insoluble products. The filtrate and washings 
are concentrated, rendered slightly alkaline with 
sodium hydroxide solution, made up to 30 c.c., 
and treated with 30 c.c. of 30% nitric acid, and 
as much sucrose as corresponds to the non-sugar 
part of the glucoside (e.g., sapogenins). The 
oxidation is then effected as described above. 
From the weights of mucic acid obtained the 
oorresponding quantities of galactose may be 
found by reference to the following tables (inter- 
mediate figures may be obtained by interpo- 
lation) : — 


I. Galaclose alone. 


>rtcio acid. 

Galactose. 

Mucic acid. 

Galactose. 

mgms. 

msras. 

mgms. 

mgms. 

-4 

0 

360 

500 

+ 0-8 

• 10 

455 

000 

20 

50 

525 

700 

55 

100 

615 

800 

100 

150 

670 

830 

142 

200 

688 

890 

180 

250 

696 

900 

215 

300 

780 

1000 

296 

400 




II. Galactose made up to 1 grm. with sucrose. 


Mucic acid. 

1 Galactose. ] 

Mucic acid. | 

Galactose. 

mgnis. 

-4 

Rigma. .j 

m^s. 1 

mgms. 

300 

4 - 2.4 

10 

284 

400 

28 

50 

825 

450 

62-5 

100 

360 

500 

100 

150 1 

440 

600 


200 

475 

650 

uo 

350 

565 

750 

10.1 

250 

780 

1000 


—0. A. M. 


(lam-gielding plants of Brasil. H. Montandon- 
thacanas e Qnintaes, 1916, 18, 417—421. BuU. 
Agr. IuteU.,.1918, 7, 1295—1298. 

Stun arable are obtained from llhe 
Uowmg BraxUian idaiita : — (1) Different species 
angico.” ErdendMum Mipticum IPUhecolr^- 


ium gummiferum ) ; “ Arvore da gomma ” or 

“ gomma lagrima ” {Vochisia gummifera), .which 
is common in the province of Rio de Janeiro ; 
and (3) “ Tinheiro do Campo ” or “Arvore do vinho ’’ 
(Vochisia thyrsoiden), which is common in the 
State ol Minas Geraes. The best quality or 
“ gomma lamima ” is free from impurities and is 
perfectly coJourlc.ss and transparent. It is com- 
pletely soluble in 11 parts of cold water, yielding 
a colourless, transparent mucilage. A sample 
with sp.gi. 1-604 at 26" C. had the following 
composition : — ^Water, 11-79 ; arabin, 87-67 ; 
yellow bitter substance, 0-03 ; resinous substance 
0-04 ; insoluble matter, 0-012 ; and ash, 0-44 %. 
Experiments made by Pizarro showed tlmt the 
gum ol Vochisia Ihyrsoidea has 10 times the 
adhesive power of gum arabic, and is quite equal 
to it in medicinal properties. Consignments of 
Brazil gum have been exported to Liverpool and 
to Germany from 1900 onwards. — C. A. M. 

Ulilisalion of diseased potatoes as fodder and 
industrial raw material. Wehmer. See XIXa. 


P.ITENTS. 


Fondant [sugar creotn] .- Afanufacture of , 

P. H. Schlueter, Chicago, 111. U.S. Pat. 
1,201,357, Oct. 17, 1916. Dateof appl.,Mar.8,1916. 
Fob making fondant or sugar-cream for filling 
sweetmeats, a suitable charge of sugar, e.g., 25 lb. 
of pure cane sugar and 5 lb. of glucose, is mixed 
with only sufficient water to effect complete 
solution on boiling, and the solution is boiled in 
the open air until it attains a temperature corre- 
sponding to 228" F. (100° C.) at sea level. The 
charge is then subjected to a vacuum as complete 
as possible (28—28-5 ins.) and as soon as vi»>rous 
ebullition has set in, the application of neat is 
discontinued and evaporation allowed to proceed 
under vacuum until the syrup reaches a density 
corresponding to a boiling point of 238“ F. 
(114-5° C.) in the open air. During the evapora- 
tion of the syrup without the application of heat, 
the temperature will have become so reduced that 
the operation of beating to cream may proceed 
immediately. The apparatus may consist of a 
pan and gas-heated furnace mounted on lifting 
gear beneath a hood connected with a vacuum 
pump, so that boiling in the open or in vacuo may 
be carried out bv lowering or raising the pan. 

— J. #. B. 

Sugar ; Process for the manufacture of . O. 

Carr, .Asheville, X.C. U.S. Pat. 1,201,930, 
Oct. 17, 1016. Date of appl.. Sept. 9, 1914. 
Sugar juice, either raw or treated with precipi- 
tating JKents, is atomised into an air-chamber in 
which the moisture of the juice is absorbed by 
the air at a moderate temperature and the solids 
I are rapidly deposited as a dry powder. The 
i non-sugar impurities of the juice in the dried 
state are soluble with difficulty in cold water and 
especially after treatment of the original juice with 
lime, aluminium hydroxide, or metallic salt pre- 
cipitating agents. The sugar solids are dissolved 
by lixiviation preferably in the cold ; suitable 
substances may be added to the lixiviating water 
to prevent solution of impurities, e.g., lime, 
alcohol, etc. The solution may he clarified bv 
carbonatation or decolorising agents, and evap- 
orated either by atomising or boiling to “ gram ’ 
in the usual manner. — J. F. B. 


Sugar beets ; Process of treating , and the product 

derived therefrom. Q. H. Benjamin, New York. 
tt,S. Pat. 1.207,840, Dec. 12, 1916. Date of 
^pl., Dec. 17, 1914. 

Beet slices are dried, e.g., by air at about 170“ F. 
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(77“ C.) until about 90% of their moisture ^ 
beea removed, in such a w&y as to coagulate the. 
coa^ralable matters without destroying 
eiizymes, rupturing the cell walls, or renderi^ 
them incapahlc of permitting MmosB ^’1^^ 
dried product is subsequently tr^ted by the 
diffoMbn process. The dried product may be 
treated with a material which will prevent 
fennentation or mouldiness. — J. H. L. 


Blmcking liquids [svqar juices] ; /or 

j, . L. J. l?oret, Lockport, 1^. Pat. 

.J, 208, 534, Dec. 12, 1916. Dateof appl.,Jan.22,1016. 


THElapparatus comprises a vertical cylinder pw- 
vided with a series of annular ribs fixed to the 
interior wall, a series of annular shelv^ loosely 
mounted on the ribs, each formed of two semi- 
circular segments, a vertical rotary spindle pra- 
jecting downwards through the centre ot the 
casing and provided with a series of circular 
discs overlapping the inner edges ot the annular 
shelves, and means for introducing liquid luto 
the upper part, and gas into the lower part of 
the easing and for discharging waste gas 
the upper part and the treated liquid from the 
lower part. — J. H. L. 


FSlarch; Proem for making aohibk — — . J- 
■ Kantorowicz, Breslau, Germany. U.S. Bat. 
1,207,177. Dec.5, 1916. Dateofappl., Oct. 19,1914. 

Soluble starch, solutions of which do not solidify 
or gelatinise at ordinary temperatures, is made 
by acting on starch with organic acids together 
with substances which convert starch into soluble 
starch, e.g., persalts, with or without mineral 
adds. — J. H. le 


XVm.— FEBMENTAnON INDUSTRIES. 

Malts ; Comparative studies of floor-, drum-, and 

hQx . L. Adler. Z. ges. Brauw., 1916, 

39, 201—204, 217—221, 225—226. 

Three malts were prepared from the same barley 
by germinating (1) on floors, (2) in a Oalland 
malting drum, and (3) by the Kropfl system (this 
J., 1912, 39). All the malts were kilned under 
similar conditions. In germinating by the Kropfl 
system, the barley, alter four days on the malting 
floors, was transferred to a box in which it formed 
a layer 3 feet deep on a perforated floor, and in 
which it was aerated for about an hour after suc- 
cessive resting periods of 6, 6, 6, 16, 10, 24, and 
24 hours. The three malts were subjected to 
a very thorough investigation. In almost all 
respects the characters of the floor malt were inter- 
mewate between those of the other two. The 
Kropfl malt, owing to restricted respiration 
during the later stages of germination, showed 
a smaller malting loss than the others, but it was 
darker in colour. It was further distin^iished 
by the activity of its diastatic, proteolytic, and 
acid-forming enzymes and its phosphatases, 
and bv r^id saccharification and nigh yield of 
extract. Ime wort from it filtered rapidly and 
well, possessed a high acidity as determined by 
titration, and .exhibited a coarsely flocculent 
“ break.” The drum-malt, on the other hand, 
was characterised by hi^ malting loss, defective 
modification, and weak enzymic activity. It 
saccharified less rapidly than the others and gave 
a lower yield of extract. The wort from it 
possessed lower acidity as determined by 
titration, but a higher concentration of hydrogen - 
iims, than either of the others ; this is attributed 
to its relative poverty in respect of proteolytic 


products, which exert a ** buffer ” action towards 
acids. The quality of the drum-malt could 
probably have been improved by rotating the 
drum less frequently and reducing the aeration 
during the germinating process. — J . H. L. 

Fermenlatwn; Loss [of sugar] in alcoholic , 

L. lindet. Comptes rend., 1917, 164, 58 — 61. 

The author designates as “ fermentation loss " 
the proportion of sugar decompose which cannot 
be account^ for, in accordance with Gay Kussac's 
equation, by the quantity of alcohol produced. 
This loss is due to the formation of various by- 
products accompanying yeast growth, and its 
magnitude in relation to the amount of yeast- 
produced varies according to the nature of the 
nutritive substances present. In fermentation 
experiments with pure sucrose solutions contaiiunjr 
only salts, including onunoninm sulphate as source 
of nitrogen, the fermentation loss was on the aver- 
age about 17 times as great as the weight of 
the yeast crop (dry substance) which itself 
amounted to only about 0’85% of the weight of 
sugar decomposed, and the loss consisted t-; 
the extent of I of carbon dioxide. TOe loss was 
practically the same when ammonium tartrate, 
lactate, or acetate was used instead of sulphate, and 
it was not much less when urea or asparagine was 
employed. In .similar solutions, however, con- 
taining also 2 % of substances such as gum arsbir. 
tannin, or peat humus, fermentation was much moi-e 
rapid, the veast crop was approximately trebled, 
and the fermentation loss, relatively to the yea,! 
crop, was reduced to one-third of its former value. 
These results were not very different from those 
obtain^ in media, such as beer wort, containin}; 
ready-formed proteins. The author concludes 
that of all the carbohydrate studied, except 
arabinose and xylose, sucrose is the least readily 
assimilated by yeast, the latter having great 
difficulty in synthesising proteins from sucrose and 
ammoniacal or amide nitrogen. On the othei 
hand, in presence of gum arabic, tannin, etc. and 
ammoniacal or amide nitrogen, ye^t develops 
almost as readily as in media containing proteins 

. — 3, H. L> 


Beer ; Pre.-rnashing and protein-hace. Conceii- 

iraiioH of hydrogen ions in and in the cou» 

of its manufacture. . F. Emslander. Wocli- 
Brau., 1918, 33, 169—171. 

The author’s experience with pre-mashing confirui' 
the statement of Windisch (this J., 1916, 1170) that 
this practice increa-ses the yield of extract troni 
malt, but using a hard brewing water he found th.it 
pre-mashing fended to render the beer mon 
difficult to clarify. This difficulty was in larg' 
measure overcome by boiling the water before use 
An explanation of the influence of pre-mashmg on 
clarification is suggested. In an electric field thi 
constituents of beer which are liable to separate on 
chilling, migrate toward^he anode and are then- 
fore alkaline in characW. The author suggest' 
that they consist of compounds of lime or magnesin 
with proteolytic products which, owing to tbp 
severance of peptide linkages and consequen- 
liberation of acid groups, have acquired the po?" 
of combining with oases. Since pre-m»su®e 
assists proteolysis it is therefore likely to accen 
uate the formation of protein-haze in beers ma 
from waters rich in lime and magnesia. , _ , 

— J. H. b. 


Sterilisation of try fitiration. B- Zahm- 

Brewers’ J., 1917, 6^ 877T-40. 

erilisationofbeerby pasteurisation injorio^? 

the flavour and character j It also arrests 
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t.hf action of the enzymes, so that much of 
of the beer as a foodstuff is lost. The 
' rv Dulp beer filters do not sterilise effectively 
the pulp fibres are incapable^ of 
Wine b.ack micro-organisms, but because of the 
of the materirt under fluctuations of 
“’’wire- rigid filtering beds are absolutely 
' «^rT. "iraose are constructed of kieselguhir , 
.o-oerl in a moist condition into blocks 12 ins. i 

“ S 3 ins- square, a™ than Amd » 1 

lite porcelain. The blocks are turned to | 
rnders of 2 ins. diam., bored, and fitted with a : 
screwed and cemented into the bore and ; 
with a tubular neck. These filter ; 
'Snders are tested for efficiency by immersing 1 
hem in water and subjecting them to a gas pressure 
f lb per sq- in-, it having been determined that 
listakre to this pressure of gas iu water ^ 
omsponds with an effective resistance to the 
.Msage of miero-orgamsms. The filters comprise ■ 
naS’of units each containing 55 filter cylindeis, 
he beer is pumped through a pressure-governor 
nto the inlet chambers of the units and passes 
hrongh the filter cylinders into the outlet chambers 
^thence to the bottling machine. The governor 
aries the pressure in the inlet chamber as the de- 
nand for beer at the bottl^ maehire increases or 
lecreases the difference in pressure required to 
oree the beer through the filters. The necks of the 
liter cylinders pass through orifices in two 
lartitions forming an open chamber, so that in tlie 
went of anv leakage in the fittings, the escaping 
jeer falls into this chamber and not into the dis- 
harae chamber. The whole apparatus is steril- 
sed with hot water at 180“ F. (82° (1.) before use 
rad then tested collectively by displacing tlie 
ivatcr in the inlet chamber with carbon dioxide 
jnder a pressure of 0 lb. ; if there is a defective 
■ube bubbles of gas will be seen rising through the 
water and the cover must be removed and the lube 
nluggcd. .'t filter with 110 cylinders has a capacity 
if 50 pint bottles per hour. Sterilisation by 
lUtration involves effective sterilisation of the 
hottles. This is done with hot alkaline .solution and 
water in an .automatic machine fitted witli bruslies. 
The bottles are cooled gradually with water sprays 
ind pass, without handling, to the beer bottling 
machine. — J. F. B. 

Ammonia Ifroni nitroycn in breuiiiiij maUrialsi ; 

Deteminalion of hy the boric acid mclhod. 

L. Adler. Z. ges. Brauw., 1010, 39, ICl — 101. 

169—172. (Sec SVinkler, this ,T., 1913, 485 ; 

1915, 70.) 

In applying Winider’s method to the detenuiua- 
tion of nitrogen in Iwewing materials, the author 
obtained accurate results by using a water-cooled 
condenser dipping (for the first 15 mins, of distilla- 
tion) into 50 c.c. of <a 4% solution of crystallised 
boric acid, this quantity of acid sufficing for the 
.piaatitative absorption of amounts of ammonia 
up to 70 mgi-ms. and possibly beyond- The dis- 
tillate after addition of a few drops of a 0 05% 
solution of methyl oiSiigo was titrated with 
standard sulphuric acid with the help of a colour 
standard prepared by treating 250 c.c. of distilled 
water with a few drops of methyl orange and 
61.5 c.c. of A' /lO sulphuric acid. — J. H. L. 

fiwn (iiflUkry ; Scientific cordrol of a . P. I. 

Scard. Int. Sugar J., 1918, 18 , 498—502. 
For the complete control of a rum distillery, the 
hata requireef are as follows : (1) the amount of 
, ” (as dextrose) entering into the process ; 

M) the degree of attouation, from which the 
amount of alcohol formed by fennentation is 
^iculated and compared wim the theoretical 
to be expect^ from ^e “ sweets ” used 
set up the wadi ; (3) the amount of spirit 


actually distSled, and the relation between it and 
the thwi^ioal amount; ( 4 ) the. examination of 
the spent wash for alcohol as a check upon the 
operation of the still ; and (5) the amount of 
esters in ttie spirit. In addition the obscuration 
must be determined, i.e„ the error in the deter- 
mination of the alcohol concentration by the 
hydrometerdue to the colouring matter added to the 
rum. “ Faults ” arc indicated by diluting the 
rum with twice or its own volume of water and 
allowing it to stand in a cylinder for 24 hours, any 
cloudiness formed being due to ; (a) resinous 
matter from the wood of the cask ; (b) the use of 
a tpo liighly burnt colouring ; or (c) the presence 
of substances of the fusel oil class, which during 
distillation should have been retained in the low 
wines. — J. P. 0. 

Oxydase, ttctioity of plant juices and their hydrogen 
ion concentrations ; Belationship existing be- 
tween , with a note on ihe cause of oxydase 

activity in planttissue, H. H. Bunzell. J. Biol. 
Chem., 1916, 28, 315—333. 

WiULS'r the results of the experiments recorded 
do not establish clearly the quantitative relatian- 
ship existing between the extent of the oxydase 
activity of a plant material and the hydrogen km 
coueentratiou existing in the medium, it appears 
that this relationship consists of two factors — one 
the direct destructive effect of tlie acidity on the 
active matter, the other the retardation of the 
rate of oxidation by the hydrogen ions. The 
\ hydrogen Ion concentrations cortespopdlng witli 
complete inhibition cover a rather narrow range 
for each type of plant material (for potato, 3-o5 
to 3-70 ; for tulip tree material, 2-30 to 2-80), and 
i it would seem that this acid sensitiveness is nearly 
! constant tor different genera of the same family. 

It would appear that the oxydase activity of 
; plants is controlled by some constituent which is 
easily destroyed by acids, by heat, or by alcohol, 
and which ciiangcs gr.adually to an inactive form 
on standing in aijueous solution, but will keep 
practically indefinitely when dry. Proteins would 
fulfil tliese requirements ; like all colloids, the 
proteins in tissues may exist in a greater or less 
degree of dispersion and have a more or less active 
1 surface accordingly. Condensation of oxygen on 
the surface of the' colloid particles may explain 
' tlie oxydase activity either by means of the 
greatly increased rate of reaction due to increased 
oxygen concentration, or by an increased oxidation 
potential of the oxvgeii when in such condition. 

— W. P. S. 

Patents. 

Grape juice and process of preparing the satns. 
\. Fonyo, Cliicago, lU. I/.S. Pat. 1,207,014, 
Deo. 5, 1916. Date of appl., Mar. 25, 1916. 

Tue acid-content of grape juice is increased by a, 

; proportion of a palatable acid, e,g., 0-1 — 1-0% of 
' lactic acid, which may be produced by lactic fer- 
mentation. — J. H. L. 

DMillaiion; Apparatus for coniinuous . E. 

.* Oienard. Fr. Pat. 480,558, Dec. 24, 1913. 

i Tile liquid to be distilled, e.g., alcohol, passes by 
1 the pipe, I, to the tubular heater. A, where it is 
1 raised to a temperature below 75“ C., and thence 
i through the tubes, 3. and pipe, 4, to the cylinder, D. 

I A rotating sbalt, B, carries a helical conveyor 

' which transports the liquid to the outlet, F. Steam 

' entering by the pipe, O, takes up vapour from the 
^ heafed liquid and carries it through tte pipe, ^to 
! the cylinder, H, provided with baffles, fS. Vn- 
gressive condensation occurs by contact with the 
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tubes, 3, containing cooler liquid, and tbe con- 
densed liquid passes by pipes, 7, to the vapo^ 
pipe, 5, so that the vapour becomes richer in 
alcohol as it passes to the outlet, K. An emailed 



mouthpiece, L, admits the vapour to the pre- 
liminary heater, A, and the mixture is fractionated 
by withdrawing separate portions from the pipes, 
O, N, and condensed liquid from the pipe, M. 

~W. F. F. 

Alcohol of high slrengih and atrong aroma ; Process 

of manufacturing particularly colonial ruma, 

P. M. H. Herv^. Fr. Pat. 480,601, Dec. 10, 1915. 
The wash is distilled through any ordinary dis- 
tillation column so as to produce a distillate con- 
taining about 25% of alcohol; the distillate is 
then re^tilled through a rectifying column to 
obtain a spirit containing 77% of alcohol. 


Industrial preparation of mixed cream of tartar 
[potassium and sodium bitartraUs]f- and soda 
cream of tartar [sodium hiiartratc]. Fr. Pat. 
.480,620, See VII, 


XIXa^FOODS, 

Pkosphatides in milk ; Disiribuiion of — ; — . T, B. 
Osborne and A. J. Wakeman. J. Biol. Chem., 
1916, 28, 1—9. 

Aixohol removes from milk casein, which has 
been precipitated by dilute hydrochloric acid, 
about the same quantity of phosphatides as was 
obtain^ previously from the lactalbumin separated 
by heating the filtrate from the casein (this J., 
1915, 883) } since the amount of casein is more 
tlian six times that of the lactalbumin, the pro- 
ppr^on of. phosphatides in the casein is corres- 
pondingly less. When skimmed milk, freed from 
casein and heat-coagulable proteins, is neutralised 
with sodium hydroxide, the precipitate formed 
contains a very small amount of the^same phos- 
phatides and fatty substances that can be obtained 
nom the alcohol washii^ of the lactalbumin ; 
the non-piotein fractions of fat-free milk contain 
only minute traces of phosphatidis. The total 
quantity of phosphatides present in 1 litre of 
whole »Ti«lk is about 27 mgms. Phosphatides are 
inrimately associated with ihe constituents 

of milk and are. possibly comBraed with them as 
“ lecithalbnmins.”— W. P. S. 

Cetsein ; Influence of caid>ohydrates on the accuracy 

%f the Van Slyke method in the hydrolysis of . 

£!. B- Hart and B. Sure. J. Biol, (mem., 4916^ 
28 , 241—249. * ; . 

yme presence of carbohydrates during the hydrolysis 


' [ 1 ^ 45 , 1317 _ 


of casein by the Van Slyke method ahou^, 

a total redistribution of the amino-acids and tlu$ 
varies with the nature of the carbohydrate. Tlie 
redHribution is particularly marked in the heson^ 
bases and a de^^ided loss of amino-nitro^n also 
takes place when the protein is hydrolys^ in tho 

{ iresence of xylan. The method of direct hydro, 
ysis is, therefore, unreliable when applied to th^ 
determination of amino-acids in feeding stufis ■ 
owing to the variation in the nature and quantity 
of the carbohydrates in feedii^ stuffs, it is impos- 
sible to establish factors of correction for tho 
results. (See also Gortner, this J., 1916, 1030- 
Roxas, ibid, 1916, 1174.)— W. P. 8. 


Kafirin, an alcohol-soluble protein from Jmfir 
{Andropogoii sorghum). C. O. Johns and J. p, 
Brewster. J. Biol. Chem., 1916, 28 , 59 — 65. 

A NEW alcohol-soluble protein was separated {pom 
kafir seeds ; it constitutes more than one-half of 
the protein in the seed, and haa been namei 
kafirin. It resembles zein in its composition, but 
differs from the latter in that it coa^ates readily. 
Kafirin contains tryptophane and lysine, both of 
which are lacking in zein, and, when examined by 
the Van Slyke method, differences are found in the 
distribution of nitrogen in the two substances. 
Kafir is now an important cereal crop in the 
United Stat^. In 1910, three million acres was 
under cultivation and the value of the crop was 
S30,000,000.--W. P. S. 


Proteins from the Jack bean (Camvalia ensiformis], 
D. B.ATones and C. 0. Johns. J. Biol. Chcin., 
1916, 28, 67—75. 

Two globulins, canavalin and concanavalin. autl 
an albumin of the legumelin type were isolated 
from the jack bean. The distribution of nitrog('n 
in canavalin ami the albumin was : — 



CaDavftlln. ; 

1 aibun\ir. 


% 

0/ 

Humio nitrr^ra 

n.?ft 

or. 

Amide I'itroseo 


1-16 

Basie oitroceo 

817 

1 S-7:5 

Non-hHsir nitrn}reD 

11 55 

! llljt 

IMtal ni^gen 

16-41 

16'30 


— W. P. S. 


Proteins of the peanut, Arachis hypogoea, Tht 
glob^dins arachtn and conarachin. C. 0. Johns 
and D. B. Jones. J. Rjol. Chem.. 1916, 28, 
77—87, 

Two globulins, arachin and conarachin, separated 
from peanut (earthnut) meal, contained 04 and 
1 *09 % of Bxfiphur, respectively. Arachin contained 
4*96%, and conarachin 6-55% of basic nitroge^ 
the latter being the highest percentage of basic 
nitrogen locorded for |py seed protein. Peanut 
cake will probably prove'highly effective in supple* 
mealing food products made from cereals and 
other seeds tbe proteins of which are deficient m 
basic amino-acids. — W, P. S. 

Protein-copper compoutids. T, B. Osborne and 
C, S. I^avenwoixh. J. Biol. Chem., 191t5> 
109—123. 

When copper sulphate solution wm added to a 
sightly alkaline edestin solution, the whole of toe 
protein was precipitated when the mixture became 
neutral ; further addition of sulphfte 

i#fuUted in the formation of a basic saro ; by ad^ 
sodium hydroxide solnfaon to a mixtuss of ed^J“ 
ahd copper sulphate solutioni edesftiB. free m’® 


m 
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r was at first precipitated, whilst with further 
' of alkaU the basic copper salt was pre- 

aCfliw ^ „ possible to obtain an edestin- 


"Cr compound containing 35% of copper, but 
I'kk compound was unstable. A compound which 
'"'■ the biuret coloration in alkanne eolution 
"“'T.ined 12-7% of copper. Similar results were 
'SSd in tlib ^ precipitate 

H not represent definite copper componuds of the 
mteins the amount of copper hydroxide avail- 
pr, for combination being determined by the 
Quantity of sodium hydroxide present in the 
protein solution.— W. P. S. 


finall y at 90° C. Good results were obtained by 
either treatment. Cherries were steamed for 
5 mins, and then dried at 85° C. for 12 hours, 
whilst %s were peeled, cut in halves, then treated 
with sulphur dioxide for 30 mins, and dried at 
50° C. for 2 or 3 days. Vegetables, including 
potatoes, carrots, cabbage, cauliflower, spinach, 
celery, peas, beans, onions, leeks, turnips, and 
turnip tops were scalded or steamed and then 
dried at 40° to 60° C.— W. P. S. 

CAerrv by-products ; Vtiliialion of . P. 

Babak. U.S. Dept. Agric., Bull. No. 350, 1916. 

Bid!. Agr.'IntoU., 1916, 7, 1355—1357. 


H.CM oi Bihar and Orissa. J. N. Son. Arg. 
^ Besearch Inst., Pusa, Bull. No. 62, 1916, pp. 1-20. 


Fighteen samples of rice grown on Government 
farms in Bihar and Orissa, India, were examined ; 
the average results obtained were as follows i — 


Husked rice. 


Polislied rice. 


! 

Moisture . . . • i 

Kther-extraco J 

Proieina . . • • v » vil ' ‘ * i 
Soluble ciTbohydrate . . 

Woody fibre I 

Ash i 

Phosr'fconc acid . 

Potasii , 


11-95 


lO-Sflr 

2-36 


0-88 

7-4S 


7*25 

75°W 


79*90 

0°7fl 


0-20 

1-59 


0-79 

0.70 


0*3fl 

0-36 


0-22 


■‘Husked” rice indicate rice which was simply 
husked, ie., rice “ in the bran,” whilst “ polished ” 
lice had had much of the “ skin ” and genu 
removed by the polishing operation. The com- 
position of the rices is similar to that of other rices, 
especially of Burma rice. — W. P. S. 

Potatoes ; Utilisation of diseased as fodder and 

industrial rate material. C. Wehmer. Jahres- 
versamml. Ver. angew. Botanik, Frankfort, 
Sept., 1916. Chem.-Zeit., 1916, 40, 1073. 

The normal aimual production of potatoes in 
Germany is estimated at about 50 million metric 
tons. Assuming the loss through disease, freezing, 
etc., to be only 0-25 %, it would be equivalent to 
at least 100,000 metric cwt. of starch. Experi- 
ments on a large scale have proved the practic- 
ability of utilising decomposed potatoes to obtain 
a sound, tasteless product, contoiuii^ about 50 % 
of starch and 6% of nitrogen, which has given 
good results in feeding experiments. The tubem 
may be treated either by a wet process {separ- 
ation of starch by disintegration in water) or 
preferably by a dry process. With slight modific- 
ation of the process it is also possible to separate 
the starch in the usual way, but for the preparation 
of pastes, dextrin, alcohol, etc., this is unnecessary, 
since the diseased potatoes may be directly hydro- 
lysed with acid.— C. A. if. 


Fruits and vegetables ; Conversion of into 

dried produA. V. Valvassori. Atti. B. Accad. 
Econ.-agr., Florence, 1916, 13, 50 — 04, Bull. 
Agr. InteU., 1916, 7, 1353—1355. 

Iff the case of pears and apples, the best results 
were obtained by subjecting the peeled and 
Mved fruits to the action of sulphur dioxide for 
lo -lo mins., followed by treatment with stem 
™ 5 — 10 mins., and then drying them at 80° — 90° 
b. for 8 hours. Stoned peadies and apricots were 
™phured for 15 mins, and then dried at 80 — 90° C. 
mr 8 hours. Hums were steamed for 90 secs., or 
mmersed in boiling 6% potassium carbonate 
®mtion and then rin^ in cold ivate» ; they 
''we dried first at 60° C., then at- 70° C., and 


About 140j^ tons of cherry-stones and 112,000 
galls, of Juice are obtained as by-products in the 
cherry-preserving industiy of the United States ; 
these products are wastetf at present but it would 
be quite possible to turn them into valuable com- 
mercial products. By treating the crushed 
stones with a solvent 8*3% of a fatty oil (pit oil) 
can be obteined, or, if the kernels alone are taken, 
and submitted to pressure, about 30% of fatty 
oil is obtained ; the resulting cake, when steeped 
in water and steam-distilled, yields about 1% 
of a volatile oil. The oils have the following 
characters Stone oil. Sp.gr. at 25® C., 0‘9137 ; 
nV = 1‘4641 ; solidifying pt., 12® C. ; aapozuf. 
value, 179-7 ; iodine value, 93-7 } Reichert- 
Meissl value, 3*7 ; insoluble fatty acid.4, 92-5% ; 
acetvl value, 3-45 ; unsaponiflable matter, 1-12%. 
Kermloil Sp. gr. at 25® C., 0-9092 j nV = l'4635; 
soUdil. pt., 13® C. ; saponif. value, 180*8 ; iodine 
value, 92-8 j Reichert-Meissl value, 4-7 ; in- 
soluble fatty acids, 92*8% ; acetyl value, 12*67 ; 
unsaponifiable matter, 0-44%, VoUziile oil. 8p. 
CT. at 4® C., 1*012; hydrocyanic acid, 7-94%; 
benzoic acid, 67-95%. The fatty oil does not 
differ essentially from sweet almond oil, whilst 
the volatile oil is, for all practical purposes, 
similar to that of bitter almonds. The pressed 
cake, after removal of the oils, is useful as a cattle 
food. It contains: Moisture, 105; proteins, 
30*87 ; ash, 3-94 ; cellulose, 8-90 ; ether extract, 
13-10%. The juice from the stones is a bright 
red Uquid ; it may be concentrated, after neutral- 
isation with lime and filtration, to a syrup, or 
fermented to produce alcohol. With the addition 
of pectin and sugar, the concentrated Juice forms 
an excellent Jelly. — W. P. 8. 

[Japanese] seaweeds. Miyama . >See VII. 

Analysis of honey and other substances containing 
Icevulose. Atkins. See XVII. 


Relationship existing hdween oxydase acHvUy of 
plant juices and their hydrogen ion conemfr^io^ 
with a note on the cause of oxydase activity in 
plant tissue. Bunzcll. See XVIII. 


Patents. 


Food products; Process of nwkiruj [fatty] . 

T. B. Walker, Austin., Tex U.S. Pat. 1,206,954,. 

Dec. 6, 1916. Date of appl., Dec. 16, 1914. 

A PRODUCT containing about 22% of stearin is- 
made from an edible fatty material by hydro- 
genation, and then incorporated with a different 
edible fatty material to impart a flavour a^ 
consistency resembling those of a natural edible 
fat. A product ^Tesembling lard may thus be- 
prepared from, hydrogenated cottonseed oil and 
oily lard J. H. L. 


AlimentafU pastes and other prodticis; Drying- 

. G.F^chi. Ft. Pat. 480,975, 

Feb. 15, 1916. * 

The paste, e.g.t macaroni, etc., is placed on trays- 
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oi on supports arranged on a whe^ed 

carriage and the latter is run into a closed chamber ; 
aH^ is pumped into the chamber and the cmrent 
is distoibnted by fans; adjustable ventilators a^ 
provided for the escape of the air so that the rate 
of drying may be regulated. — W. P, S. 

•Casein ; Pr&ceea for treating — — . A.^ Bartels, 
H^burg, Germany. U.S. Pat. l,209,y*iy» l^c. 
19, 1910. Date of appl., Dec. 28, 1915. Re- 
newed Aug. 10, 1916. 

See Eng. Pat. 13,203 of 1915 ; this J., 1916, 1125. 

Arlifkial milh ; Process for the nuimifacture of 

' , and treatment of its residues. W. J. 

tfeihuish, Upper Parkstone. U.S. Pat. 1.210,607, 
Jan. 2, 191'^ Date of appl., Oct. 22, 1915. 

See Ei^. Pat. 13,903 of 1915 ; this J., 1910, 1031. 

of 6'flffCi'a and albmnin from creamery 
sefcage. I*at. 18,023. See XI Xr. 



bonato. Should there l)e a trace of phendLphthal. 
ein alkalinity in the water, this is tit^ted imh the 
acid, And twice the resvilt is subtrai^ed from the 
second titration before calculating the .sodium 
bicarbonate content. Calcium sull^te can only 
be present in the absence of sodium bicarbonate 
and in th^ case twice the phenolphthalein aUcalinity 
must be subtracted from, the first titration befois 
calcu^tin^^the lime content. Salts of magnesiuia 
cause* no iiregularities in the method.' — J. fi. J. 

Tobacco smoke ; Removal of nicothie from — 

J. Toth and K. Dangelmajer. Chem.-Zeit 
1910, 40, 1013. - 

It was found that many tobaccos yield a smoks 
containing large quantities of free mcotine, whict 
can be extracted by passing the smoke throu^ a 
cotton- wool plug treated with tannin. In some 
cases as much as 12 3% of the total nicotine cajj 
bo recovered in this way. It is su^ested that the 
use of such plugs by smokers would^ of advaulaga 
from a health point of viow.~J. H. J. 


XIXB.-WATER PURIFICATION ; . 
SANITATION. 

Oxygen [in u'ffler] ; Detomination of by 

WitOiltfs merhod. G. Bruhns. Cliein.*Zeit., 
1916, 40, 985— 98T, 1011—1013. (See this J., 
1916, 138.) 

DETAit.s of further small improvements in Wink- 
ler’s process for the determination of dissolved 
•oxygen are given, N/lOO Thiosulphate was 
found to be ver^- satisfactory for titration and to 
keep well, paiiicularly if made slightly alkaline 
to phenolphthalein. In the process, after pre* 
cipitation has been effected, if the liquid completely 
clanfies upon standing, the greater part may l>e 
Hiphoned off and only the residue treated with 
potassium iodide and acid ; the result is slightly 
more accurate owing to the small volume of liquid 
titrated. Xx)ug standing, however, is not desirable 
ns the result may be affected by impurities in 
the water. When potassium bicarbonate is 
used, some gas bubbles are observ ed in the liquid 
after the crystals have dissolved ; these buboles 
nre due to contraction of the liquid and are without 
influence on the result. The blue colour which 
reappears a short time after titration is due to 
delayed decomposition of the iodine-potassium 
iodide complex ; the error thus cavised does not, 
however, amount to more than 0006 — 0008 
^‘per 1000 normal” {loc. cif.). A little additional 
blue colour may be produced subsequently owing 
to the catalytic action of manganese salts, the 
action of light, and the presence of nitrites.— J.H.J. 

Boiler'feed water ; Determination of sodium and 

calcium hicarhonaies in . M, Monhaupt. 

Ch€m.-Zeit., 1916, 40, 1041—1043, 

'The case of a boiler water is considered which 
contains only bicarbonate alk^inity and is there- 
fore neutral to phenolphthalein. The determina- 
tion consists of two titrations with N/IO acid in 
presence of methyl orange, firstly directly on the 
water, secondly after addition of iV^/lO caustic 
soda ^ual to the acid used and removal of the 
-predp^te by filtration. The acid used in the 
fint titration is subtracted from that used in the 
second, and the result multiplied by 8-4, gives the 
.^Bount of sodium bicarbonate in mgrms . jmi IDO 
c.e., U 100 c.c. of the water was taken. acid 
itfed in the second titration is subtracted from twice 
that used in the first, and the result multiplied by 
:2'A gives the amount of lime in the form of Slcar- 


Fiaiune and BrUUant Green : new and powerfil 
antiseptics. Browniivg aud others. See XX. 

Use of diphenylaminc a)id diphenylbenzidine for 
colorinidric deferminaimis. Smith. See XXIII. 


Patexis. 

Sewage ; Method of and apparaUts for the treatmul 

OM purification o) . E. B. Martin, Bccleg, 

I^ncs. Eng. Pat, 17,403, Doc. 14, 1915, 

The apparatus consists of a cylindrical tauk, 
divided into segments, each segment forming a 
treatment unit. The apparatus may be worked 
on the continuous flow or on the quiescent system, 
or on a combination. of both. The sewage enten 
any one segment where it meets with activated 
sludge, aud the mixture is agitated by air blowu 
in from the bottom aud evenly distributed by 
baflfie-plates. The treated sewage overflows into a 
radial trough in which any sludge settles out and 
i is rim back into the segment, while the liquid 
flows over a weir and is led into the next segmeot 
for further treatment. One or more of the last 
segments is used as a settling tank before tha 
completely purified liquid is dischaiged. One 
segment La always being emptied and cleaned in 
1 the cycle of wortog. The activated sludge is run 
out from each segment into a central w^. 'Rt® 
volume of air supplied to any segment can be 
varied at will by adjustable valves. — J. H. J. 

Creamery sewage ; Separation of casein and 

from . G. Ebrill and T. Kiersev, Dublin- 

Eng. Pat, 18,023, Dec. 24, 1915. 

Creamery lewage, i.e., any waste water containii^ 
milk or milk constituents, ia treated with Bulpbnr*J 
acid (about 4*5 lb. of acid per 1000 lb. of skimmed 
milk contained in the sewage) and then led 
tank where it is aerated. The precip^ted 
floats on the surface of the Uquia and is dischoig^ 
over the side of the tank into a coUecth^ chaiuie*» 
an inclined baffle-plate being provided to 
the frothy precipimte ovet, the side of the 
The acidified liquid may. be passed through » 
series of such aerating tanks. To remove albuimj- 
the liquid, from which the casein has been ^epwaj®^ 
is treated with lime and conducted Ihrongh’ 
second similar series of aerating tanks. 
aerating means are situated at ttie bottom 
tafiks and consist of porous carbon tubes tim>W 
wh^h the air is forced so that it issues hi a 
dmded State. — ^W. P. 9. 
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- • Proce»» ot di»p(mtHi of . A. Potter, 

"^Vork. H-S- Pat. 1,207,021, Dec, 6, 1016. 

T'OTt sewage flows at a vere slow rate, through a 
of suS shape as to facilitate the(repoai.tion of 
.7.^111320. which is allowed to d^fost, and is then 
a part allowed to flow away with the liquid 
fw^tbe tanti a part allowed to return to the 

fladgespace.— J. H. J. • 


Waier-milemr ; Process f or a 

n P Widner, Assignor to Des Moines Beflmng 
(In Des Moines, Iowa. TJ.S. Pat. 1,207,826, Dee. 
12 ioi'l. Date of appl., Aug. 10, 1016. 


, ^nyBRAJ. containing- hydrated aluminium silicate 
i- dried to remove free moisture, ground to a snit- 
ible SEC, mixed with salt, and baked without 
‘fusing until haid enough to withstand the powder- 
ing action of water. It is then stored in water. 

— J, H. J. 


Wnltr • Process and apparatus for softening 

h. linden. I'r. Pat! 480,408, Dec. 13, 1915. 


The water is conducted 'into the upper part of a 
vertSoal cylinder containing perforated baffle- 
plates, certain of which are of copper and are 
I onnected with a source of electric current ; carbon 
dioxide is also admitted to this part of the appara- 
tus. Tlie water then passes throngh fllteitr 
(perforated metal plates, supporting a layer of 
fabric and a layer of coke) placed across the 
I ylindei, and is next distributed over the surface' 
of horisontal plates in the lower hall of the cylinder 
supporting layers of spongy aluminium. Some of 
these plates are connected with a source of electric 
■ urrent, and if necessary, carbon dioxide may be 
intiodnced. The water finally passes through a 
spongy iron filter and is collected at the bottom of 
the cylinder. — W. P. S. 


Disinfeetant, antiseptic, deodorant, and detergent 
materials. C. Buling, New York. Eng. Pat. 
16,410, Nov. 20, 1915. 

The material consists essentially of a mixture of 
9 parts of an alkali monoborate with 1 part of an 
alkali diborate, with or without sodium chloride. 
A fluid form is prepared by dissolving 136-24 
parts by weight of caustic potash (90%) and 146-8 
parts of boric acid in 1.50 parte of water, and when 
the solution is cold, adding water until the specific 
gravity is 1-42 at 60° F. (15-5° 0.). Chlorides or 
Uypocldorites may be added. A solid form is 
prepared by dissolving 89 parts by weight of 
caustic soda (70%) in 90 parte of water, adduig 
138 parts of borax, and heating with stirring 
until fluid ; then allowicm to cool, and continuing 
the Stirling, until ^anular. About 116 parte of 
sodium chloride is then added, so that the product 
shall contain 40 % of anhydrous borate. — J. H. J. 


to the ting is bnmed o&, the solder is melted, drops 
on to the sloping [^tes, and runs mto the trough. 
Whmi the solder is all collected, the inlet pipes 
for flue gases are closed, the trou^ of solder wito- 
drawn, and the tins removed through a side door. 

— J.H.J. 


XX.— ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES ; ESSENTIAL OILS. 

Flanine and Brilliant Green : »»cw and powerful 
antiseptics. C. H. Browniim, B. Gulbronsen, 
E. L. Kennaway, and L. H. D. Thornton. Re- 
port to the Medical Research Committ^. 
British Medical J,, Jan. 20, 1917, Pharm. J., 
1917, 98 , 73—74. 

In the ca.se of all antiseptics in common use, a 
concentration which is sulHcient to cause death 
of the organisms is also detrimental to phagocyto- 
sis. Thus, phenol kills organisms and inhibite 
■phagocytosis at a concentration of 1 : 250 to 
1 : 600, and mercury perchloride exerts both 
eflecte at 1 : 7,000 to 1 : 10,000. On the other 
hand. Brilliant Oreen kills cocci at 1 : 30,000 and 
only inhibits phagocytosis at 1 : 2,000, whilst 
(^vine kills both cocci and B. coli at a concentra- 
tion of 1 : 100,000, whereas to affect phagocytosis 
a concentration greater than 1 : 500 is required. 
Of all the compounds examined. Flavine stands 
out as possessing the highest sum of desirable 
properties for therapeutic purposes, and tested 
cUm^y, the results as regards both Flavine and 
Brilliant Green have been eminently satisfactory, 
and the indications are that they will largely 
.supersede the toxic antiseptics at present em- 
ployed. Flavine (diamino-methyl-acridinium- 
chloride), which is likely to be the more generally 
useful of the two, was originally prepared by 
Benda (see this J., 1912, 678), and was foimd to 
have a very marked effect on trypanosome 
infections. Attention was first drawn by Browning 
and Gilmore to the poweiful action of this sub- 
stance on bacteria. On account of its trypano- 
cidal action the compound was called Trypo- 
flavine, but as its range of use promises to be 
much wider it is more convenient to denote it 
simply as Fiavine. It is a fairly stable substance, 
and solutions may- be boiled or heated up to 120° C. 
in the autoclave. Hitherto the preparation of 
Flavine has been worked out by Drs. Barger and 
Bwins in the chemical laboratory of the depart- 
ment of biochemistry and pharmacology of the 
Medical Research Committee, but arrangements 
have now been made for the commei’cia! production 
of the compound on a larger scale. The products 
will be tested biologically at the Bland-Sutton 
Institute of the Middlesex Hospital, and will be 
available for trial on application to Dr. Browning 
on behalf of the Medical Research Committee. 


Hm; Treatment of waste in a dust-destructor. 

B. J, Lovegrove, London. Eng, Pat. 102,693, 
June 15, 1916. (Appl. No. 8449 of 1918.) 


A CHAMBER for the treatment of the tins is placed 
Kside a dust-destructor, so that the whole or a 
tertion of the flue gases can be passed through it. 
ite chamber consists of a furnace with hopper at 
"P, an entrance fop flue gases below the hopper, 
exit at the bottom of the chamber. On 
1 below the grate, two plates are fixed, 
aiJ'f'? .“Wards a (rough in the centrm The tins 
Wed mto the chambTr through the hopper, which 
saqr,™ and the dampers cononl^g the 

“e opened to allow the flue gas to pass 
the mass of tins, between the sloping 
Pixtes below the grate, and out. Dirt attached 


Alloxan; Preparation of — — . H. Biltz and M. 

Heyn. Annalen, 1916, 418, 60 — 67. 

Whilst chlorine, has no action on uric acid sus- 
pended in boUing acetic acid, oxidation to alloxan 
occurs in the presence of three or more mols. of 
water, and by leading a rapid stream of chlorine 
through a mixture of 300 c.c. of glacial acetic acid 
and 50 c.c. of water in which 100 gnns. of flnMy 
divided uric acid was suspended, a yield of 60 — 65 
grms. of alloxan monohydrate was obtained after 
about 15 mins, chlorination, the completion of the 
reaction being indicated by the passii^ into 
solution of the uric acid and the deposition of 
coarse heavy crystals of the alloxan monohydrate. 
By pocrystelliaation from water, and, if crude 
uric acid has been employed, decolorisation with 
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animal chaKOal, colourless crystals of ^oxan 
tetrahydrate are obtainable. Ibe preparMion of 
aUoxan by this method is sufficiently rapid to be 
adapted to a lectuie eOTeriment. 

As an addendum to the paper the microscopic 
identiRcation of the methylated uric acids by the 
crystal form obtained by precipitation from solu- 
tion in concentrated sulphuric acid by dilution 
with water is recommended. — Q. F. M. 

TJrdhane ; Influenct 0 } acid radicles confining 
different alkyl groups on the narcolw adum of 

. J. Odaira. Mem. Coll. Sci., Kyoto Imp. 

Univ., 1010, i, 319—340. 

NtlMEROUS acyl derivatives of urethane were 
synthesised bv the action of the corresponding 
acid chlorides on this substance, and their physio- 
logical action was compared by experunents on 
rabbits and frogs. The narcotic action of urethane 
was strengthened by the acylation of the ammo- 
group, and more particidarly so when the^id 
residue contained a secondary alkyl group, ^us 
diethvlacetylurethane, or detondil, and ethyl- 
propylacetyhu-ethane. or epronal, are both more 
efiective than .the parent substance, and epronm 
is almost equal to veronal (diethylbarbitniic 
acid) and hedonal (methylpropylcarbmol) 
urethane in the duration of narcotic action, and 
in addition much more rapid in action. It ^ems 
probable that a further increase in the number of 
carbon atoms up to propylbutyl- or dibutyh 
acetyluiethane atul further increases the sbength 
of the narcotic action. The m i n im um effective 
dose of epronal, which was studied more closely 
than the other substances, was O-S— 0'5 gim. per 
' kilo, of body weight for a rabbit, whilst 2-5 — 3-0 
grmfl. c&us6^ death in 20 — 50 hours. In do86S of 
V5 grms. per kilo, the blood pressure remained 
normal, and the vagus and respiratory centres were 
not affected, but the action on the heart becomes 
mote and more efiective with the higher homo- 
logues as the narcotic action increases. N-Iso- 
amylurethane, which differs from dctonal only 
by the absence of the carbonyl group, although 
a somewhat stronger narcotic, is far more poisonous 
than detonal. — G. F. M. 


Cuanamide irom calcium cyanamide ; Preparation 

<,/ . E. A. Werner. Chem. Soc. Trans., 

.1916, 109, 132.^—1327. 

The stability of cyanamide in the presence of 
acetic acid has been utilised to prepare it from 
calcium cyanamide, 100 grms. of the latter being 
added, in portions of 15 grms. each, to 125 grms. of 
pure acetic acid and 120 grms. of water in a cooled 
mortar with constant stirring. The pasty mass is 
well kneaded, and dried in the air for 24 hours. 
The easily-powdered solid is then extracted six or 
seven times with ether in a Soxhlet, the extract 
concentrated by distillation at a gentle heat, and 
Rnally evaporated to dryness in a desiccator over 
sodium hydroxide. The yield varied from 94 to 
96% of the theoretical value. It is of great 
imMrtance that the mass, before extraction with 
ether, be faintly acid throughout.— B. N. 


Saurol, a substitute for 
Bee., 1916, 287. ^ 


L. M5rau. Vet. 


Sauboi. is an oil obtained by distilling a bituminous 
shale found in a mine not far from ^ke Lugano, 
Switzerland. The purifled oil contains 6 — 7% of 
snilphnr in opgapie combination and closely 
resmbles ichthyol in its therapeutic properties. 


Sodium citrate; Action of and its decompo- 

sititm in the body. W- Salant and L. E. Wise. 
J. Biol. Chem., 1916, 28, 27—58. 

citrate iq rapidly oxidised and eliminated 


when injected intravenously into cats and dogs- 
liaise doses when given by the mouth- mader the 
urine alkaline, but the urme contains onty trace* 
of the citrate. The fatal dose of sodinm citrate, 
when injected intravenonsly, varies fr om 0-4 to 
1-6 grm. per kilo, of animal, and 70 mgnns. may 
produce slight symptoms. Only , large anmunts 
(more than 3 grms. per kilo.), are toxic when 
ingested. The toxicity of ^dium citrate depends 
on the rate of its oxidation in the body ; it is more 
toxic for animals in which larger qnantiti^ 37^ 
eliminated unchained ; the rate of oxidation is 
greater in rabbits than in cats. The presence of 
1% of sodium citrate inhibits the coagulation ot 
blood for 4 days at 10' 0. The acute effect of 
sodium tartrate is less than that of sodium citrate. 


Utilisation of cherry by-products. Rabak. SeeXlSA. 

Bstimalion of arsenic in organic compounds. Ewins, 
See XXIII. 


Patexts. 


Acdic anhydride ; Manufacture of . H. Drey. 

lus. Basle, Switzerland. Eng. Pat. 17,920, Der, 
22, 1915. Under Int. Conv., Dec. 23, 1914. 


ACEmc anhydride is manufactured by acting on 
an acetate with sulphuric anhydride (which mayor 
may not be mixed with chlorosulphonic acid), or 
with a comTOund of sulphuric armydride and an 
inorganic salt, e.g., sodium chloride or sulphate. 
A dUuent such as apetic anhydride is used, and the 
reaction mixture 'Inust be cooled initially to 
O'* — 5“ c. it sulphuric anhydride is employed 
directly, or to atmospheric temperature by water- 
cooling if a compound of sniyhuric anhydride is 
employed. Example. 890 kilos, of sulphntie 
anhydride is added fairly quickly, with constant 
stirring, to 1600 kilos, of powdered anhydrous 
sodium sulphate, and when combination is com- 
plete the mass is cooled and added to a mixture of 
1640 kilos, of powdered anhydrous sodium acetate 
and 1600 kilos, of acetic anhydride, the mixture 
being stirred and water-cooled. The temperature 
may afterwards be allowed to rise to 60° — 70“ C. to 
complete the reaction, and the acetic anhydiide is 
distuied off in vacuo. The product is of a liigli 
degree of purity, and free from chlorine. — F. Sr. 


Liniment. C. A. and G. Cofman-Nicoresti, London. 

Eng. Pat. 18,060, Dec. 28, 1915. 

SouD preparations of volatile oUs such as amber 
oil, eucalyptus oil, camphor oil, terebene, etc., 
containing from 80% to 95% of the ti*'’ ^ 
obtained by incorporating with the oil a wit or 
one of the higher fatty acids, such as steanc anl 
palmitic acids. The salt as such may be emuLifleu 
with the oil, or seprrate portions of the oil “^7 
mixed with the acid and base respectively and men 
mixed together. The addition of about 1 part m 
500 of paraffin wax assists the solidification. 

^ — ^B. V. 8. 


Pharmaceutical produets containing arsme, a 
process of making same. J. CaUsen, Elberlei . 
and W. Grutteflen Vohwiifkel, 

Assignors to Synthetic Patents Co., 

York. U.S. Pat. 1,201,602, Oct. 17, I-'*”' 
Date of appl., July 29, 1916* 

Compounds containing the following 
are Claimed RC : CB-'As, BOX : CB 
R(®:CB'.AB0iRCX: CR'.A80(0H)„R0CIi CE'AsOfOHli 
(infwhich R, B' is hydrogen op a hydrocarwa 
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raaiwl. m 4 x: > a Mogen), aiM in particular 
chloroareinic acids product by causing 
pni" tricMoride to combine with acetylene 
fvdro^arbons, treatiM the product -mth water 
form the arsenoxide, and oxidising the latter. 
Framnie: 240 parts of heptine (n*pentylacetylene) 
nd WO parts of arsenic trichloride are heated 
toeetiier fe 1® hours under a reflux condenser. 
The exee^ of arsenic trichloride is removed by 
-iistiilation in vacuo, and the oily residue is dis- 
solved in 3000 parts of wet ether. Aniline is added 
as long as a precipitate forms, and the aniline 
bTdrochloride is filtered off. The filtrate is washed 
«-ith dilute hydrochloric acid, then with water 
until neutral to Congo red, dried over sodium 
sulphate and freed from ether in vacuo. Heptine- 
i iiloioarsenoxide remains as a thick dark liquid. 

parts of heptinechloroarsenoxide is dissolved in 
400 parts of acetone and treated with 3% hydrogen 
ueroSde until oxidation is complete. The solution 
js sliaken with 500 parts of ether, and the ethereal 
Iftver washed with dilute Rustic soda and water. 
The alkaline wash W'ater is'acidulated with hydro- 
chlori j acia, and evaporated in vacuo at 60'* — 70® C. 
until the heptinechloroarsinic acid crystallises. 
It is separated, washed with a little ether, heated 
with animal charcoal in 50 parts of water, and 
recTystallised. It forms white shining leaflets, 
t-a'-ily soluble in water to a neutral solution. It is 
\aluable in the treatment of anismia, chlorosis, 
leu<.‘C‘inia, chorea, and skin diseases. — F. Sp. 


Auro-niercaptobenzcnes, and process of making 
sam. A. Feldt, hhankfort, and P. Fritzsche, 
Assignors to Farbw. vorm. Meister, Lucius, 
uiid Bruning, Hochst, Germany. tJ.S. Pat. 
1.207,284, Dec. 5,1910. Dateof appl.,Oct.l7,1916. 

AvBO'MERCAPTOBEN’ZENES, o£ the general formula, 
X.S.Au, where X is any benzene nucleus, are 
obtained by the action of double gold chlorides on 
merraptobenzencs. They are yellowish solids. 
The sodium salt of 4-amino*2-auromercapto- 
benzene-l'carboxylic acid is a yellowish powder, 
i'ea<iny soluble in water, insoluble in organic 
solvents.— B. V. S. 


Halogemiion of hydrocarbons and other processes 
of chlorination, and reactions between gases or 
aipours in general. B. S. lacy. Fr. Pat. 
1^0,064, Oct. 22, 1915. 

She Eng. Pat. 14,709 of 1913 ; this J., 1916, 053. 
The method is applied to other processes of halo- 
genation and to reactions between gases or vapoui's 
m general. 


Tobacco-plants ; Process for treating the green juice 

• T. Oelenheinz, Karlsi^e, Germanv. 

l.S. Pat. 1,209,327, Dec. 19, 1910. Date of 
appl., July 24, 1912. 

.See Kng. Pat. 17,037 of 1012 ; this J., 1913, 882. 


terpetie denvnlivea ; Hvdroffmiaing . 

‘ • Paal, Leipzig, Germany. U..S. Pat. 1,210,081, 
Jan. 2, 1917. Date of appl., July 18, 1914. 

>^ee Kng. Pat. 16,180 of 1914 ; this J., 1915, 982. 


Manufacture of [oKpArtfjc] . C. 

Pat. 477,812, Oct. «, 1914. Under 
let, Conv., Oct. 4, 1913. 

See Eng. Pat, 20,350 of 1914 ; this J., 1915, 57; 


m-rmnOGRAPHIC MAimiALS akd 



Colour ^^iising of photographic plates ; Pre- 

paraiion of dyes for . W. Harrison and 

S. E. Bottomley. Preliminary Report of the 
Investigation carried out at the University ot 
Leeds and the City of Leeds Technical School 
(Printing Crafts Department). Nov. 1916. 

Methods are ^iven for the preparation of ethyl 
iodide, quiualdme (Doebner and Miller, Ber., 1883, 
16,2465), toluquinoline (Skraup,Monastsh. Chem., 
1881, 2, 158), and toluquinaldine, and from these of 
Formocyanine (Pinacyanol) (Ger. Pat. 172,118 ; 
see Eng. Pat. 10,227 of 1905, this J., 1906, 368), 
and Tolucyanine (Orthochrome T) (Ger. Pat. 
167,159; seo Eng. Pat. 9598 of 1903; this J., 
1904, 384). Small quantities of the dyes in an 
impure condition have been prepared ; spectra of 
plates prepared with Formocyanine prepared as 
described, and with Pinacyanol of German origin 
are given for comparison. — B. V. S. 


Colour sensitising; Production of dyes for . 

W. J. Pope. Brit. J. Phot., Jan. 12, 1917. 

iMPitovED methods have been devised at the 
University Chemical laboratory, Cambridge, for 
preparing the intermediate products and all the 
seusitlsers in ordinary use, including Plnaverdol, 
Pinacyanol, and Orthochrome, and several plate- 
makers have been supplied with these dyes for 
8i>me months. Details of the methods in use are 
not given. — B. V, S. 


Patents. 

X’Bay photography. T. T. Baker, South Croydon. 
Eng. Pat. 17092, Dec. 4, 1915. 

The time of exposure in taking X-ray photo- 
graphs is reduced by the use of two intensifying 
screens, on either side of the sensitive plate or 
film, the one nearer the X-ray tube being of 
crystalline calcium tungstate, more transparent 
to X-rays, and the other one being of the semi- 
crystalline salt, much less transparent to X-rays. 


Developing and facing photographic exposures ; 

Composition of matter for- . F. W. Hoch- 

stetter, A^ignor to H. P. Patents and Processes 
Co., Inc., New York. U.S. Pat. 1,207,042, 
Dec. 5, 1916. Date of appl, Oct. 7, 1913. 

A COMBINED developing and solution con- 

tains a reducer, sodium sulphite and tMosulphate, 
an alkali carlx)aate, glvcerm, and citric acid. 

— B. V. S. 


Photographic pcoceas. [Colour photography.] W. 
F. Fox, Assignor to Kinemacolor Co. of America. 
New York. U.S. Pat. 1,207,527, Dec. 5, 1916, 
Date of appl. June 23, 1914. (See also Eng. 
Pats. 552 and 8728 of 1914 ; this J., 1914. 1227.) 


Two n^atives are taken through scieens of com- 
plementary colours (c.g., red and green). A print 
IS made ttough one of the negatives and toned 
to a colour complementary to ttiat of the taku^ 
screen, A second print, through the other nega- 
tive, is tlien superposed in register on the first 
print and stained by mordanting and dyeing to the 
colour complementary to its taking screen. 

— B. V. S» 



m 
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Phokfgmj^ mid photogravures ; Process for pro- 
dtesitg— . J. H. fliristrensen, Fr. I^t. 
481,140, “Mar, 10, 1010. ITnder Int. Cottv., 
Mar. 10, 1915. 

Apier development plates are treated with a 
Oxing solution which acts on tlie unreduced silver 
salt to form a compound which fills up the pores 
of the film. The most suitable substances to use 
are alkali polysulphides and thiostannates, 
Schlippe's salt, and similar compounds which 
easily deposit sulphur in the fixing process, but 
similar effects can be obtained with iodides, thio- 
cyanates, and some other substances. The best 
effect is obtained by a mixture of a sidphur com- 
pound and a solvent of silver halides such as thio- 
cyanate. Collodio-bromide filma to be treated in 
this way are preferably previously made very 
poroiK by the addition of a substance such as 
gly^rin, benzoic acid, etc., which washes out 
daring development, w’hile gelatin fflms should be 
previously hardened with chrome alum, alum, or 
formaldenyde. ITie varyii^ porosity of the films 
on plates so prepared may be utilised in several 
printing processes. For example, colour printing 
plates tor a three-colour process may be prepared 
by printing througli the colour negatives on to a 1 
composite plate consisting of a lower dyed collo- 
dion film on a suitable base and an upper collodio- 
bromide film. After development and fixation 
according to this process, the transfer of dye from 
the lower film to a printing paper varies with the 
porosity of the upper film, and a coloured print is 
obtained. — B, V. S. 

• Colour photography. P. D. Brewster, East Orange, 
N.J. U.S. Pat. 1,208,739, Dec. 19, 1918. 
Date of appL, Jan. 29, 1914, Renew'ed May 

n, 1010, 

See Eng. Pat, 1073 of 1915; this J., 1916, 329. 


XXII.~EXnX)SlVES ; MATCHES, 

TrinUrofohtol ; V.S. Navy Department Specifica- 
tions for . 

Tub following U.S. Navy Department Specifica- j 
tions for trinitrotoluol (51T2} have boon issued ; — ; 

Grade A — Refined. Trinitrotoluol must be a ! 
h^-grade material, made from a suitable quality 
of raw materials. It must be thoroughly purified 
by recrystallisation from an approved solvent, so 
that the finished product shall have the following 
characteristics : — The material must be in the form 
of a slightly yellow, fine, and uniform crystalline i 
powder. At least 09% must pass through a sieve 
12 mesh per linear inch. No odour of any by- 
product OP crystallising agent may be present. It 
shall have a melting point of at least 79® O. It 
shajD be free from acidity and shall not show more 
than traces of metallic salts or r^idual solvents. 
Average moisture of a lot shall not be greater 
than 0*1%. Average ash of a lot shall not be 
greater than 01%. It shall not contain more 
than 0*15% of material insoluble in alcohol. It 
shaD contain no free toluol or products giving a 
nitrk-acid reaction wiUi a sulphuric acid solution 
of diphenylaxaine. It shall contain not less than 
18*20% nitrogen as determined by the Dumas 
combustion method. It shall give a heat test of 
at least thirty minutes at 65*5® C. with potassium 
iodide-starch paper. 

6racle B — Cruds. Trinitrotoluol must be a high j 
grade materhd, made from a suitable quality of 
raw materials. It shall be thoroughly stabilised, 
and u^hed free from stabilising materials and 
by-products of stabilising process, and thoroughly 
dfira. It'shall be a yellow^, uniform crystalline 
pwwder of such fineness that at least 90 % will pass 


a sieve 10 medies per linear Inch. It shi^ have a 
melting point of at least 75*5*’ C. It shall be free 
from acidity. It shall show not more than traces 
of metalUc salts. Conditions as to ash, moisture, 
percentage soluble in alcohol, and cont^t of 
toluol or products giving a reaction with di- 
phenylamiue are the same as for the refineti 
pr<^uct. It shall contain not leas than 
mtrc^ii as determined by the Dumas combustion 
metlmd. 

The manufacture of the material shall be open to 
inspection in all its details by the officers and 
employees of the Bureau of Ordnance assigned to 
duty for that purpose, and must be satisfactory at 
all its stages to the inspector at the works or to 
such one of his assistants as may be desig^te<l. 

Fop purposes of inspection 4000 Ib. of trinitro. 
toluol will cor^titute a “ lot,” and from each lot 
the inspector will select a sample of one pound aiul 
ship it at the expense of the Government to the 
Naval Proving Ground, Indian. Head, Md., for 
chemical test. 

Additive compounds •> of trinHroibe}izene. Sud- 
borbugh. See HI. 


Additive campemnds of s-trinUrdbenze^ie mUk 
afnino-derivatives of hydrocarbons. Cadre and 
Sudbopough. See III. 


Patents. 

Perchlorate explosives. Stockholms Superfosfat 
Fabriks Aktiebolag, Stockholm. Eng. Pat. 
17,584. Dec. 10, 1015. Under Int. Conv., De. . 
23, 1914. 

Esplosives containing perchlorates are eul)> 
ject^ to a pressure oi not less than 300 kilos, 
per sq. cm., which diminishes their sensiriveness 
to shook and increases their specific giavitv, 
theroby making them suitable for charging ehelfc. 


Nitrocellulose : Process of producing . A. C. 

Vournasos, Athens, Eng, Pat. 9547 oI 1015 ; 
^te of appl., July 22, 1914. 

Nitrocellulose is produced from cellulose derived 
from Hihiscus canne^inus (see pre\ious abstract)' 
by immersing 30 parts by weight of the fibres in a 
mixture of 250 parte of nitric acid (sp.gr. 1*38) 
and 500 parts of sulphuric acid (sp.gr. 1‘82) fcf 
24 hours at 15® 0. Either the cruce or the bleachd 
fibres may be used, the latter yielding a product 
stated to’ be superior in stability to the nitro- 
cellulose from pure cotton. — F. Sp. 

Matches [; Damp-jtroof ]. W. Mills, Bir- 

mingham, and \V. Morgan, Bristol. Eng. Pat 
18,028, Dec. 28, 1915. 

}dATCHES tipped with brimstone or other inflam- 
mable material are rendered damp-prool by 
coating them with a solution of cefluloid ui* 
nitrat-^ cellulose. In addition to this treatment- 
the solution may also be applied to the wood 
prior to the application of the brimstone, ete. 


Malch-ignUion tnaterial. Process of drying tlif 
composition heads of matches. W. A. Fairbui®- 
Short Hills, N.J., Assignor to The Difljnowi 
Match Co., Chicago, lU. U.S. Pate- 
1,206,827 and (b) 1,208,828, Dec. 5, lOi'’* 
Dates of appl., Apr. 6, and July 28, 1915. 


(a) Rosin, dextrin, plaster of Paris, antmon. 
sulphide, and amt^nous phosphorus are 
porated to form a mateh-ignition 

(b) An oxidising composition is applied to^ 
match splints, which are then pas^ 

series of drying zones, where they meet wp 
currents of fairiy dry air, first at 
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successively to about 120° F.;(49° 
*nTSeii decreasing successively to about 80® F. 
^7 0 C ) after whicfi the heads are coated with the 
K^sitiTC ignition composition.— C. A. M. 


XXin,-AKALYSIS. 


fonii^mlion methods for use in the laboratory. 
WeterminoHon of sxUphur.] J. Hewett. | 
Tendon and Southern Distr. Jun, Gas Assoc., I 
jSn. 5, 1917. Gas J.. 1917, 137, 72—73. ( 


series o£ theemochemical reseaarches. Full direc- 
tions are given for its use in the' determination of 
the heat of oxidation of elemeute which do not 
bum in oxygen and which form oxides inscdublc 
in acids. The method of fusion with sodium 
peroxide isialso adapted to the determination of 
the heat of combination of cert^i oxides with 
sodium oxide. Experimental figures for deter- 
mination of the heats of foA\ation of FcjO# arid 
of pyrites are appended. Besults obtained by 
this method are compared with those yielded by 
other modes of procedure. Some substances 
when burnt with NajO^ do not evolve sufficient 
heat to fuse the mixture and some readily com- 
bustible body such as sulphur cr carbon must be 


SULPHUR may be estimated in volatile liquids, 
c(f crude benzols, by drawing air through the 
liquid and after further diluting the air-vapour 



mixluie, passing it through a silica tube heated 
to lednosa, when compile combustion occurs. 
The gases then pass throudi two uash-bottles 
rontaiiuQg sodium hydroxide. After oxidation 
of the product with bromine or hydrogen peroxide, 
sulphur is estimated as sulphate in the u.sual way. 
The author indicates the wide applicability of 
the estimation of sulphur by comoustioii with 
sodium peroxide. It is carried out in a nickel 
crucible (see fig. ) fitted with a screwed top and 
electrical ignition device. A ring of filter paper 
makes a tight joint. The crucible may be im- 
mersed in water when the charge is fired. The 
substance under test must be thoroughly incor- 
porated with the sodium peroxide in suitable 
proportions. The reaction should be complete 
m a few seconds. The contents of the crucible 
when cold, are extracted with distilled water and 
after acidification and filtration, .sulphur Is esti- 
mated as sulphate in the usual way. This method 
may be used for any substance which can be 
brought to react vigorously with sodium peroxide 
cither alone or with the addition of sulphur-free 
combustible matter, e.r/., wood dust or iilcohol. 
It has Ijcen used with tar and tar products, oils, 
fate, greases, coal, coke, new and spent oxide 
of iron. With spent oxides, the reaction pro<luct 
Ja^,suitoble for the estimation of iron and alumina 
^ well as sulphur. The analysis of spent oxide 
m^is way can be conducted much more speedily 
conveniently than by the usual methods. The 
reaction is extremely violent. Not more than 
^ of combustible suli^tance should be taken 
then 20 gnus, of sodium peroxide usually 
Pves a suitable melt. The substance should be 
pproximately free from moisture, as wat-er may 
^■use dangerous premature ignitions.— II. J. 11. 


hy combustions teith sodium 
G. Mixter. Amer. J. Sci., 1917, 48 , 27—34. 


Recount of the construction of a 
anTm-f (RRd of the necessary 

appurtenances) employed by the author m a 


added. — F. C. 

Phosphoric acid in qualiiative analysis ; Removal 

Qj , L. Gattcrmann and H. Schindhclm. 

Ber., 1916, 49 , 2416—2422. 

WoRKiNO with 1 grm. of material, the filtrate from 
the hydi*ogeii sulphide group is boiled until frt'c 
from hydrogen sulphide, concentrated to 100 c.c.. 
1 filtered if necessary, and treated with 5 c.c. of 
I 6% ammonium phosphate solution. It is then 
I nearly neutralised with dilute ammonia (until 
only faintly acid to litmus), 3 c.c. of dilute hydro- 
chloric acid (7 — 8%) is added, and the briskly 
boiling solution is treated with 3 c.c. of a freshly 
pi'epared solution containing 3 grms. of crystallised 
stannic chloride, dissolved in the cold. Stannic 
phosphate is thus precipitated, and if neDessary 
more of the stannic chlowde solution is added, 
in portions of 0*5 — 1 c.c., to the boiling solution 
until no further precipitate is obtained on testing 
a little of the flit^*rod liquid with ammonium molyb- 
I date. The boiling solution is then filtered, usunc 
1 a BUebnor funnel and double filter, the precipitate 
j washed with water, the ivann filtrati . 

I which should be quite clear, is treated i^ith dilute- 
I hydrochloric acid and hydrogen sulphide, t<* 
remove excess of tin, and the metals present ar** 
I detect^ in the usual way. When the phosphate 
I precipitate has a greeuisli colour, it is tested with 
I caustic soda and Hydrogen peroxide for chmmiuin 
* which, like ferric (but not ferrous) iron, is liable 
I to be carried down with the precipitate. If too 
! little phosphoric acid be .present, the mixture 
! containing the stannic phosphate precipitate is 
I difficult to filter, but satisfactory conditions 
I ensured by adding ammonium phosphate 
I directed.- I‘\ Sodx. 


; Diphcnylaminc and diphcnylbcnzxdinc ; Vse of 

! tor colorimeiric rfeterwunarioua. L. Smith. 

j Z. anal. Chem., 1917, 56, 28—42. 

; Tut: intensity of the colour obtained with dipheuy! - 
amine in the* colorimetric estimation of nitric acid 
(compare TiUmanns, this J., 1011, 44, 91S), 
is largely influenced by shaking the tube, exce^ve 
shaking causing a diminution. To obtain reliable 
results, therefore, shaking should be avmded. 
tiic necessary mixing being done by moving a 
suitable stirrer a few times up and down, in the 
tube, and then allowing the liquid to remain at 
rest for the prescribed period of one hour. It is 
suggested that the observed phenomenon is due 
to* the formation of a volatile sul>stancc doni^ 
the oxidation of diphenylainiue, the presence of 
hydrogen c-hloridc being also a determinu^ factor. 
The stability of the colour is at a maximum at 
ordinary temperatures. The sensitivenc^ of the 
reagent depends largely on its composition, and 
for the determination of the following amounts 
of nitric anhydride per litre the annexed foruMflie 
are recommended : — 0-1 — 3*0 mgmis. ; 0*04 gmi. 
diphenylamine, 39 c.c. water, concentrated sul- 
phuric acid to 100 c.c.: 0*5— 10-0 mg^. ? 
0*04 grm. diphenylamine, 20 c.c, water, and sul- 





